P AoBILE RADIO
®

o MASTRII

MAINTENANCE MANUAL

25-50 MHz, 100-WATT TRANSMITTER

SPECIFICATIONS *

Frequency Range

Power Output

Crystal Multiplication Factor

Frequency Stability
5C-ICOM with EC-ICOM
5C~ICOM or EC-ICOM
2C~ICOMS

Spurious and Harmonic Emission

Modulation

Modulation Sensitivity

Audio Frequency Characteristics
Distortion

Deviation Symmetry

Duty Cycle

Maximum Frequency Spread:
(2 to 8 channels)

25-30 MHz
30-36 MHz
36-42 MHz
42-50 MHz

(MOBILE)

25-50 MHz

100 Watts (Adjustable from 50 to 100 Watts at 30
to 50 MHz, and from 75 to 100 Watts at 25 to 30
MHz)

3

+0.0005% (-40°C to +70°C)

+0.0002% (0°C to +55°C)

+0.0002% (-40°C to +70°C)

At least 85 dB below full rated power output

Adjustable from 0 to *5 kHz swing with instan-
taneous modulation limiting.

80 to 120 Millivolts

Within +1 dB to -3 dB of a 6~dB/octave pre-
emphasis from 300 to 3000 Hz per EIA standards.
Post limiter filter per FCC and EIA,

Less than 2% (1000 Hz)
Less than 3% (300 to 3000 Hz)

0.5 kHz maximum

EIA 20% Intermittent

Full Specifications 1 dB Degradation

.160 MHz .320 MHz
.200 MHz .400 MHz
.240 MHz .470 MHz
.280 MHz .540 MHz
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*These specifications are intended primarily for the use of the serviceman. Refer o the appropriate Specification Sheet for the complete specifications.
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DESCRIPTION and multiplied by 12 for a multiplication
factor of three).

MASTR II transmitters are crystal-con- Audio, supply voltages and control
trolled phase modulated and designed for functions are connected from the system
one~ through eight~frequency operation in board to the exciter board through P902,
the 25 to 50 megahertz band, The solid
state transmitter utilizes both integrated Centralized metering jack J103 is pro-
circuits (ICs) and discrete components, and vided for use with GE Test Set Model 4EX3Al1l
consists of the following assemblies: or Test Kit 4EX8K1l2. The test set meters

the modulator, multiplier and amplifier
® Exciter Board; with audio, modulator, stages.,

amplifier and multiplier stages.
® Power Amplifier Assembly; with ampli- ICOoMS

fier, driver, PA, power control, fil~

ter and antenna switch. Three different types of ICOMs are

available for use in the exciter. Each of
the ICOMs contains a crystal-controlled
Colpitts oscillator, and two of the ICOMs

CIRCUIT ANALYSIS contain compensator ICs. The different
ICOMs are:
EXCITER ™ 5C~ICOM ~ contains an oscillator and

a 5 parteper-million (*0.0005%) com~
pensator IC, Provides compensation

The exciter uses nine transistors and for EC~ICOMS.

two integrated circuits to drive the PA

assembly. The exciter can be equipped with ° EC-ICOM - contains an oscillator only.

up to eight Integrated Circuit Oscillator Requires external compensation from a

Modules (ICOMs). The ICOM crystal freq- 5C-ICOM,

uency ranges from approximately 8,33 to

16.67 megahertz, and the crystal frequency . 2C~-ICOM - contains an oscillator and a

is multiplied three times (divided by four 2 PPM (%0,0002%) compensator IC, Will

not provide compensation for an EC-ICOM,
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The ICOMs are enclosed in an RF shielded
can with the type ICOM (5C-ICOM, EC-ICOM or
2C-ICOM) printed on the top of the can,

Access to the oscillator trimmer is obtained
through a hole on the top of the can.

Frequency selec#ion is accomplished by
switching the ICOM keying lead (terminal 6)
to A- by means of the frequency selector
switch on the control unit, In single-fre-
quency radios, a jumper from H9 to H10 in
the control unit connects terminal 6 of the
ICOM to A~, The oscillator is turned on
by applying a keyed +10 Volts to the exter-
nal oscillator load resistor, RF bypassing
is provided for all unused keying loads in
eight frequency radios. In two frequency
radios the six unused keying leads are
shorted to ground,

CAUTION

All ICOMs are individually compen-
sated at the factory and cannot be
repaired in the field., Any attempt
to repair or change an ICOM fre-
quency will void the warranty.

In standard 5 PPM radios using EC-ICOMs,
at least one 5C~ICOM must be used, The
5C-ICOM is normally used in the recelver F1
position, but can be used in any transmit or
recelve position. One 5C-ICOM can provide
compensation for up to 15 EC~ICOMs in the
transmit and receiver, Should the 5C-ICOM
compensator fail in the open mode, the
EC~ICOMs will still maintain 2 PPM frequency
stability from 0°C to 55°C (+32°F to 131°F)
due to the regulated compensation voltage
(8 Volts) from the 10-Volt regulator IC,

If desired, up to 16 5C-ICOMs may be used
in the radio.

The 2C-ICOMs are self-compensated at
2 PPM and will not provide compensation
for EC-ICOMs.

Oscillator Circuit

The quartz crystals used in ICOMs ex-
hibit the traditional 'S" curve character-
istics of output frequency versus operating
temperature.

At both the coldest and hottest tem-
peratures, the frequency increases with
increasing temperature., In the middle tem-
perature range (approximately 0°C to +55°C),
frequency decreases with increasing temper-
ature.

Since the rate of change is nearly
linear over the mid-temperature range, the
output frequency change can be compensated
by choosing a parallel compensation capa-
citor with a temperature coefficient appro-
ximately equal and opposite that of the
crystal.

CIRCUIT ANALYSIS

Figure 2 shows the typical performance
of an uncompensated crystal as well as the
typical performance of a crystal which has
been matched wlth a properly chosen compen-
sation capacitor,
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Figure 2 ~ Typical Crystal Characteristics

At temperatures above and below the
mid-range, additional compensation must be
introduced. An externally generated com-
pensation voltage is applied to a varactor
(voltage~variable capacitor) which is in
parallel with the crystal.

A constant bias of 5 Volts (provided
from Regulator IC U901 in parallel with the
compensator) establishes the varactor capa-
city at a constant value over the entire mid-~
temperature range, With no additional com-
pensation, all of the oscillators will pro-
vide 2 PPM frequency stability from 0°C to
55°C (4+32°F to 131°F),

Compensator Circuits

Both the 5C~ICOMs and 2C-~ICOMs are tem-
perature compensated at both ends of the
temperature range to provide instant freq-
uency compensation. An equivalent ICOM cir-
cuit is shown in Figure 3.

The cold end compensation circuit does
not operate at temperatures above 0°C, When
the temperature drops below 0°C, the circuit
is activated, As the temperature decreases,
the equivalent resistance decreases and the
compensation voltage increases.

The increase in compensation voltage
decreases the capacity of the varactor in
the oscillator, increasing the output fre~
quency of the ICOM.
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Figure 3 - Equivalent ICOM Circuit

The hot end compensation circuilt does
not operate at temperatures below +55°C.
When the temperature rises above +55°C, the
circuit is activated. As the temperature
increases, the equivalent resistance de~
creases and the compensation voltage de-
creases. The decrease in compensation vol-
tage increases the capacity of the varactor,
decreasing the output frequency of the ICOM,

SERVICE NOTE: Proper ICOM operation is de-
pendent on the closely-controlled input vol-
tages from the 10-Volt regulator, Should
all of the ICOMs shift off frequency, check
the 10-Volt regulator module,

AUDIO IC

The transmitter audio circuiltry is con-~
tained in audio IC Ul02, A simplified
drawing of the audio IC is shown in Figure 4.

Audio from the microphone at pin 12 is
coupled through pre~emphasis capacitor Cl to
the base of Ql in the operational amplifier-
limiter circuit, Collector voltage for the

transistorized microphone preamplifier is
supplied from pin 11 through microphone col~
lector load resistor R18 to pin 12,

The operational amplifier-limiter cir-
cult consists of Ql, Q2 and Q3, Q3 provides
limiting at high signal levels. The gain
of the operational amplifier circuit is fix-
ed by negative feedback through R19, R20
and the resistance in the network (pin 9).

The output of Q3 is coupled through a
de~emphasis network (R10 and C3) to an
active post-limiter filter consisting of C4,
c5, €6, R11l, R1l2, R13, R15, R17, and Q4.

Following the post-limiter filter is
class A amplifier Q5. The output of Q5 is
coupled through MOD ADJUST potentiometer
R127 to the phase modulators,

SERVICE NOTE: If the DC voltages to the
Audio IC are correct and no audio output can
be obtained, replace U102,

For radios equipped with Channel Guard,
tone from the encoder is applied to the
phase modulators through CHANNEL GUARD MOD
ADJUST potentiometer RL28, and resistors
R110, R121 and R124, Instructions for set-
ting R128 are contained in the modulation
adjustment section of the Transmitter Align-
ment Procedure,
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Figure 4 -~ Simplified Audio IC

FREQUENCY DIVIDER IC

The output at pin 3 of the selected
ICOM is coupled through buffer amplifier
Q101 to frequency divider Ul0l, which di-
vides the osclllator frequency by 4., The
divider conaists of two J-K flip-flops con-
nected as a binary counter,

When the transmitter is not keyed (no
ICOMs on), Q101 is saturated (turned on)
with 1ts collector voltage near zero, Key-
ing the transmitter starts one of the ICOMs,
and its output cuts Q101 on and off once
each cycle, As Q101 turns off during each
cycle, the drop in collector voltage causes
the left flip-flop to change state. Assume
the flip~flop was in the "0" state (the
output at "Q" near A-), The first cycle
of the oscillator output causes it to switch
to the "1" stage (output at "Q'" approxi~
mately 5 Volts). The second cycle will
cause the flip-flop to switch back to the
"0" state, Therefore, it requires two os-
cillator cycles to switch the left flip-
flop through one complete cycle from 0"
to "1" and back to "0V,

When the left flip-flop switches from
"1'" to "O", it causes the right flip~flop
to change state, It requires two cycles of

the left flip-flop to switch the right
fiip~flop from "0" to 1" and back to "0".
Therefore, four cycles of the oscillator
output are required for each cycle of ocut-
put from pin 9 of Ulol,

If U101l was operating into a pure re-
sistive load, its output would be a square
wave., However, the modulator circult pre-
sents a tuned load to the IC, so that har~
monics are filtered out and the waveform at
the junction of Cl02 and C103 (modulator
input) is essentially a sine wave at one-
fourth the oscillator frequency. The out-
put of the frequency divider is coupled
through DC blocking capacitor C1l02 to the
first modulator stage.

PHASE MODULATORS, AMPLIFIER & MULTIPLIERS

The first phase modulator is varactor
(voltage~variable capacitor) CV10l in series
with tunable coil L10l. This network appears
as a seriles~resonant circuit to the RF output
of the oscillator, An audio signal applied
to the modulator circuit through blocking
capacitor Cl15 varies the bias of CV10l,
resulting in a phase modulated output. A
voltage divider network (R108 and R109) pro-
vides the proper bias for varactors CV10l,
CV102 and CV103.

The output of the first modulator is
coupled through blocking capacitor Cl06 to
the base of Class A amplifier Q102, The
first modulator stage is metered through a
metering network consisting of R115, R150,
C107 and CR101. Diodes CR102 and CR103
remove any amplitude modulation in the modu-
lator output.
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Following Q102 is another Class A Ampli-~
fier, Q103. The ocutput of Q103 1is applied
to the second modulator stage, The second
modulator consists of two cascaded modulator
circuits consisting of CV1i02, L1022, L103 and
CV103, TFollowing the second modulator ig a
Class A amplifier Ql04. The output of the
second modulator stage is metered through
R133, R145, Cl17 and CR104, and is applied
to the base of buffer Ql05. Diodes CR105
and CR106 remove any amplitude modulation
in the second modulator output.

Buffer Ql05 is saturated when no RF gig-
nal is present., Applying an RF signal to
Q105 provides a sawtooth waveform at its
collector to drive the class C tripler, Ql06.
The tripler stage is metered through R146,
The output of Q106 is coupled through tuned
circuits T10l, T102 and TL03 to the base of
doubler Q107. Tl01, T102 and T103 are tuned
to one-fourth of the operating frequency.

The doubler stage 1s metered through R147,

The output of Q107 1s coupled through
tuned circuits T104 and T105 to the base of
second doubler Ql08. T104 and T105 are tuned
to one-half the operating frequency. QLl08
is metered through R148,

The output of Q108 is coupled through
three tuned circukts (T106, T107 and T108)
to the base of amplifier Ql09. The circuits
are tuned to the transmitter operating fre-
quency.

Q109 is a class C amplifier with a col-
lector feed network consisting of C139, Cl41,
L104, L108 and R143. The stage is metered
through R149, The amplifier collector cir-
cuit consists of C1l42, Cl143, C146 and L105,
and matches the amplifier output to the in-~
put of the power amplifier assembly.

POWER AMPLIFIER

The PA assembly uses six RF power tran-
sistors and seven transistors in the Power
Control circuitry to provide a power output
of 100 Watts, The broadband PA has no ad-

justments other than Power Control potentio-
meter R261,

Supply voltage for the PA is connected
through power leads from the system board to
feedthrough capacitors €297 and C298 on the
bottom of the PA assembly., C297, C298 and
C299, L297 and L298 prevent RF from getting
on the Power leads. Diode CR295 will cause
the main fuse in the fuse assembly to blow
if the polarity of the power leads is re-
versed,

Centralized metering jack J205 is pro-
vided for use with GE Test Set Model 4EX3All
or Test Kit 4EX8K12, The Test Set meters
the Ampl-1 drive (exciter output), Ampl=-l
power control, Driver and PA current, L251
through L257 in conjunction with bypass cap-
acitors C4210 through C4216 keep RF off of
the metering leads,

- LBI4898

_RF AMPLIFIERS

The exciter output is coupled through
an RF cable to PA input jack J201, RF from
the exciter is coupled through DC blocking
capacitor C201 to the base of Class C ampli-~
fier Q204 through a matching network. The
network matches 50-ohm input to the base of
Q204, and consists of C205, €206, C207, L201
and L202, R203 and R204 lower the gain of
the amplifier stage.

Part of the RF input is rectified by
CR201 and used to activate the Power Control
circuit, Another portion of the rectified
RF is applied to voltage dividers R201 and
R202 for metering the Ampl-l drive at J205,

Collector voltage to Q204 (Ampl-1l) is
controlled by the Power Control Circuit, and
is applied through a collector stabilizing
network consisting of L258 and R272 and
collector feed network L205 and €213, The
collector voltage of Q204 is metered through
R271 at J205,

Following Q204 is a matching network
(C208 through C212, L204 and L206) to a
resistive pad (R207, R208 and R209). The
output of the resistor network is applied
to the base of the Class C driver (Q205)
through a matching network consisting of
€218, C219, €220, L207 and L208. Resistors
R207 through R215 lower the gain of driver
Q205,

Collector voltage to Q205 is coupled
through a collector stabilizing network
consisting of L259 and R273 and collector
feed network L211 and €226, <Collector cur-
rent for Q205 is metered across tapped man-
ganin resistor R249 at J205 (DRIVER CURRENT).
The reading is taken on the one~Volt scale
with the High Sensitivity button pressed,
and read as 10 amperes full scale.,

Following Q205 is a matching network
(C221 through €225, L210 and L214) that
matches the driver output to the input of
the first power divider circuit (C230, C231,
1214, L215 and L216).

The power amplifier stages consist of
four identical paralleled Class C amplifiers
(Q206 through Q209), The output of the first
power divider circuit is applied to four
additional power dividers. C234-L217 and
C235~L218 provide drive for Q206 and Q207,
while C€236-1.219 and C237-L220 provide drive
for Q208 and Q209,

The output of C234-L217 is applied to
the base of Q206 an impedance-matching net-
work (L217, L221, €238, €242 and C243). Re-
sistors R220 through R223, R236 and R237
lower the galn of Q206. Supply voltage for
Q208 1s coupled through a collector~stabili«
zing network consisting of L260 and R274 and
collector feed network L223 and C270.

Collector current for Q206 through Q209
is metered across tapped maganin resistors
R250 and R251 at J205 (PA CURRENT), The

|
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reading is taken on the one~Volt scale with
the High Sensitivity button pressed, and
read as 30 amperes full scale,

The output of Q206 is coupled through
a matching network (C250, C251, L229, C258,
C259, C266 and L237), applied to a lumped-
constant combiner circuit (C280, L237 and
L241), and added tog#he output of Q207.
The outputs of Q206 and Q207 are added to
the outputs of Q208 and Q209 through lumped-
constant power combiner circuit C284, L249,
C294, L250 and C285. The combined PA output
is applied to 50-ohm microstrip W205, and
then to an M~derived, constant K low-pass
filter., The filter output is applied to
the antenna through antenna switch K201,

Capacitors C286 through C293, C217,
C228 and C233 provide ground isolation for
+ ground operation,

WARNING

The stud mounted RF Power Transis~
tors used in the transmitter contain
Beryllium Oxide, a TOXIC substance.
1If the ceramic, or other encapsula~
tion is opened, crushed, broken or
abraded, the dust may be hazardous
if inhaled. Use care in replacing
transistors of this type.

POWER CONTROL CIRCUIT

When the transmitter is keyed, recti-
fied RF from CR201 is applied to the base
of switch Q211, turning it on. Turning on
Q211 turns on voltage regulator Q212 which
supplies a constant voltage to Power Adjust
potentiometer R261,

Q215, Q216 and Q217 operate as an am-
plifier chain to supply voltage to the col~-
lector of Q204 (Ampl-1l), The setting of
R261 determines the voltage applied to the
base of Q215. The higher the voltage at
the base of Q215, the harder the amplifiers
conduct, supplying more collector voltage
to Q204, The lower the voltage at the base
of Q215, the less collector voltage is sup~
plied to Q204. Reducing the supply voltage
to Q204 reduces the drive to Q205, thereby
reducing the power output of the PA, The
power output can be adjusted by R261 from
approximately 50 to 100 Watts (75 to 100
Watts at 25~30 MHz).

Temperature protection is provided by
Q213, Q214, and thermistor RT201 which is
mounted in the PA heatsink. Under normal
operating conditions, the circuit is in-
active (Q213 is on and Q214 is off). When
the heatsink temperature reaches approxi-
mately 100°C, the resistance of RT201 de~
creases, This lncreases the base voltage
applied to Q213, turning it off. Turning
off Q213 allows Q214 to turn on, decreasing
the voltage at Power Adjust potentiometer
R261. This reduces the base voltage to
Q215 which causes Q216 and Q217 to conduct

POWER AMPLIFIER

less, reéducing the collector voltage to Q204
(Ampl~1), This reduces the transmitter out-
put power, keeping the heatsink at a maximum
of approximately 100°C. When the heatsink
temperature decreases below 100°C, the tem-
perature control circuilt turns off, allowing
the normal transmitter power output.

_ CARRIER CONTROL TIMER

The Carrier Control Timer option shuts
off the transmitter on each transmission
after a one-minute timing cycle, and alerts
the operator that the transmitter is off by
means of an alarm tone in the speaker. The
transmitter can be turned on again by re-
leasing and keying the push-to-talk switch
on the microphone.

The timing cyecle (transmitter keyed
time) is normally set at the factory for a
duration of one minute. A potentiometer
permits the timing cycle to be adjusted from
approximately 15 seconds to 3 minutes.

MAINTENANCE

DISASSEMBLY
To service the transmitter from the top:

1. Pull the locking handle down, then
pry up the top cover at the front
notch and 1ift off the cover.,

To service the transmitter from the bottom:

1. Pull the locking handle down and pull
the radio out of the mounting frame,

2, Remove the top cover, then loosen the
two bottom cover retaining screws and
remove the bottom cover (see Figure 5).

3. To gain access to the bottom of the
exciter board, remove the six screws
(i) holding the exciter board and its
bottom cover to the module mounting
frame, and remove the bottom cover,

To remove the exciter board from the radio:
1. Unplug the exciter/PA cable o

2, Remove the six screws holding the
exciter board and its bottom cover to
the module mounting frame (see Figure
6).

3. Press straight down on the plug-in ex-
citer from the top to avoid bending the
pins when unplugging the board from the
system board jack.
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Figure 5 -~ Disassembly Procedure-Top View Figure 6 - Disassembly Procedure-Bottom View

To remove the PA assembly: PA TRANSISTOR REPLACEMENT

WARNING

The stud mounted RF Power Transistors
used in the transmitter contain Beryl-
lium Oxide, a TOXIC substance. If the
ceramic or other encapsulation is
opened, crushed, broken or abraded,
the dust may be hazardous if inhaled.
Use care in replacing transistors of

1. Remove the PA top gover and unplug the
exciter/PA cable , the antenna,
ciEbles (f).

receiver and PTT

2. Remove the four side-~rail screws s
and unscolder the power cables from the
bottom of the PA assembly if desired.

To remove the PA board:

this type.
1. Remove the PA top cover and unplug the
exciter/PA cable . To replace the PA RF transistors:
2. Unsolder the two feedthrough coils (:) 1. Unsolder one lead at a time with a
and the thermistor leads (%) . 50-Watt soldering iron. Use a scribe
to hold the lead away from the printed
3. Remove the PA transistor hold-down nuts circuit board until the solder cools,
and spring washers on the bottom of the
PA assembly. 2. Turn the transmitter over,
4, Remove the four PA board mounting screws 3. Hold the body of the transistor to pre-

, t five screws in the filter
casting , and the retaining screw
in Q210 , and 1ift the board out.

vent it from turning. BRemove the tran-
sistor hold-~down nut and spring washer
through the hole in the heatsink with
an 11/32-inch nut~-driver, Lift out the
transistor, and remove the old solder
from the printed circuit board with a

de-soldering tool such as a SOLDA PULLT®,

Special care should be taken to prevent

damage to the printed circuit board runs,
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Figure 7 - Lead Identification

Trim the new transistor leads (if re~- 6.
quired) to the lead length of the

removed transistor. Cut the collector

lead at a 45° angle for future identi-
fication (see Figure 7). The letter

"C'" on the top of the transistor indi-

cates the collector, T

Apply a coating of silicon grease
around the transistor mounting surface,
and place the transistor in the mount-
ing hole, Align the leads as shown in
the Outline Diagram. Then hold the
body of the transistor and replace the
holding~down nut and spring-washer
using moderate torque (8 inch~-pounds).

Figure 8 -~ Lead Forming

Make sure that the transistor leads

are formed as shown in Figure 8 so that
the leads can be soldered to the printed
circuit pattern, starting from the in-
ner edge of the mounting hole,

Solder the leads to the printed circuit
pattern, Start at the inner edge of
mounting hole and solder the remaining
length of transistor lead to the board,
Use care not to use excessive heat that
causes the printed wire board runs to
1ift up from the board. Check for
shorts and solder bridges before apply=~
ing power,

CAUTION

A torque wrench must be used for this
adjustment since transistor damage can
result if too little or too much torque
is used,

Failure to solder the transistor leads
as directed may result in the genera~
tion of RF loops that could damage the
transistor or may cause low power
output.

MOBILE RADIO DEPARTMENT
GENERAL ELECTRIC COMPANY o LYNCHBURG, VIRGINIA 24502
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The MOD ADJUST (R127) was adjusted to the proper setting before shipment and should
This setting permits approximately 75% modulation for
The audio peaks which would cause overmodulation are clipped by
instan-
thereby preventing over-

not normally require readjustment.
the average voice level.
the modulation limiter,
taneously limits the slope of the audio wave to the modulator,

MODULATION LEVEL ADJUSTMENT

The limiter, in conjunction with the de-emphasis network,

modulation while preserving intelligibility.

TEST EQUIPMENT

1. An audio oscillator (GE Model 4EX6A10)

2. A frequency modulation monitor

3. An output meter or a VIVM

4, GE Test Set Models 4EX3All or 4EX8K12

PROCEDURE

1, Connect the audio oscillator and the meter across audio input terminals J10
(Green-Hi) and J11 (Black-Lo) on GE Test Set, or across P902-6 (Mike High)
through a 0.5 microfarad (or larger) DC blocking capacitor, and P902-5
(Mike-Low) on the System Board.

2, Adjust the audio oscillator for 1-Volt RMS at 1000 Hz,

3. For transmitters without Channel Guard, set MOD ADJUST R127 for a 4.5~kilo-~
hertz swing with the deviation polarity which gives the highest reading as
indicated on the frequency modulation monitor.

4, For transmitters with Channel Guard, set Channel Guard MOD ADJUST R128 for
zero tone deviation. Next, with the 1-Volt sivnal at 1000 Hz applied, set
MOD ADJUST R127 for a 3.75 kHz deviation., Then reomove the signal from the
audio oscillator and set Channel Guard MOD \DJl 5T R125 for 0.75 kHz tone
deviation.

5, For multi-frequency transmitters, set the deviation as described in Steps 3

For FCC purposes,
voltage and PA current,

where:

P,
1

or 4 on the channel producing the largest amount of deviation.

PA POWER INPUT

the PA power input can be determined by measuring the PA supply
and using the following formula:

Pi = PA voltage x PA current

is the power input in Watts,

PA voltage is measured with Test Set Model 4EX3A1l in Position G on the
15-Volt range (read as 15 Volts full scale), and with the polaritv switch

in the (-) position.

With Test Set Model 4EX8K12, use the I3+ position and

the 1-Volt range (read as 15 Volts full scale), with the HIGH SENSITIVITY
button pressed and the polarity switch in the (~) position.

PA current is measured with the Test Set in Position G in the Test 1 position,
and with the HIGH SENSITIVITY button pressed (30 amperes full scale).

Example:

P.
1

= 12.4 Volts x 8.5 amperes - 105.4 Watts

First, check the frequency to determine if any adjustment is required.

ICOM FREQUENCY ADJUSTMENT

The fre-

quency should be set with a frequency meter or counter with an absolute accuracy that

is 5 to 10 times better than the tolerance to be maintained,

as neay

and with the entire radio
as possible to an ambient temperature of 26.5°C (79.8°F).

MASTR I1 ICOMs should be reset only when the frequency shows deviations in excess
of the following limits:

A,

B.

€.

+0.5 PPM, when the radio is at 26.5°C (79.8°F).

+2 PPM at any other temperature within the range of -5°C to +55°C
(+23°F to +131°F).

The specification limit (£2 PPM or +5 PPM) at any temperature within
the ranges of -40°C to -5°C (-40°F to +23°F) or +55°C to +70°C
(+131°F to +158°F).

If an adjustment is required, pry up the cover on the top of the ICOM to expose

the trimmer,

If the radio is at an ambient temperature of 26.5°C (79.8 F),

and use one of the following procedures:

set the oscillator

for the correct operating frequency.

If the radio is not at an ambient temperature of 26.5°C, setting errors can be

minimized as follows:

Al

For example:
that temperature, the curve shows a correction factor of 0.3 PPM.

is 25 Hz.

To hold setting error to #0.6 PPM (which is considered reasonable for 5 PPM
TCOMS) :

1., Maintain the radio at 26.5°C (£#5°C) and set the oscillator to
desired frequency, or-

2, Maintain the radio at 26.5°C (£10°C) and offset the oscillator, as a
function of actual temperature, by the amount shown in Figure 9.

To hold setting error to +0.35 PPM (which is considered reasonable for
2 PPM ICOMs): Maintain unit at 26.5°C (£5°C) and offset the oscillator,
as a function of actual temperature, by the amount shown in Figure 9.

Assume the ambient temperature of the radio is 18.5°C (65.4°F). At
(At 25 MHz, 1 PPM

At 50 MHz, 1 PPM is 50 Hz).

With an operating frequency of 50 MHz, set the oscillator for a reading of 15 Hz

(0.3 x 50 Hz) higher than the licensed operating frequency.

If a negative correction

factor is obtained (at temperatures above 26.5°C), set the oscillator for the indi-
cated PPM lower than the licensed operating frequency.

FREQUENCY ERROR (PPM)

DEGREES FAHRENHEIT

618 654 690 726 766 798 834 870 906 942 978

+0.6 |
+0.5
+0.4 Jl
+0.3
+0.2
+0.1

0
-0.1
-0.2
-03

—_— | —— — —]

/
/

/

~

ol 1L |
-05 | ]
-0.6 !

6.5 185 20.5| 225 245 265 285 30.5|32.5 345 365
|

-5° LIMIT REF. +5° LIMIT
DEGREES CENTIGRADE
RC-2453

Figure 9 - Frequency Characteristics Vs. Temperature
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TRANSMITTER ALIGNMENT

EQUIPMENT REQUIR.:p

1.

9

3.

GE Test Set AModel 4EX3A11 or Test Kit 4EX8K12,
A 50-ohm wa . tmeter connected to antenna jack J906.

A frequency counter.

PRELIMINARY CHECH:S AND ADJUSTMENTS

160}

140}

100

80

60

POWER OUTPUT (WATTS)

20

1. Place ICOMs on Exciter Board (crystal frequency = operating frequency * 3).

2, For a large change in frequency or a badly mis-aligned transmitter, pre-set the slugs in T101 through T108, and L101, L102 and
L103 to the bvottom of the coil form.

NOTE
The tuning frequency for multi-frequency transmitters is determined by the operating frequency and the frequency spread between
transm: tters. Refer to the table below for maximum frequency spread.

3. gzzngglti—fimquency transmitters with a frequency spread less than that specified in column (1), tune the transmitters to the lowest fre-
FOT.fTeQUenL v spread exceeding the limits specified in column (1), tune the transmitters using a center frequency tune up ICOM. Except the
maximum freu aency spread can be extended to the limits specified in column (3) with 1 dB degradation.

For tuning :.i01, L102, L103, Always tune L101, L102, L103 on the lowest frequency.
Multi-frequency Transmitter Tuning

Transmit ter Frequency Range MAXIMUM FREQUENCY SPREAD I
i
(1) without center tuning with center tuning with center tuning (1dB degradation)!
|
2% - 30 MHz .080 MHz .160 MHz .320 MHz !
3G - 36 MHz .100 MHz .200 MHz 400 MHz l

3G - 42 MHz .120 MHz .240 MHz .470 MHz
42 - 50 MHz .140 MHz .280 MHz .540 MHz {

4. Connect the Ted plug on the GE Test Set to the System Board metering jack, and the black plug to the Exciter metering jack. Set the polarity
to +, anq S¢ i the range to the Test 1 position (1-Volt position for 4EX8K12) for all adjustments., NOTE: With the Test Set connected to the
PA mete?1ng sack, the voltage reading at position "F" with the HIGH SENSITIVITY button pressed may be converted to driver collector current
by reading the current as 10 amperes full scale. The voltage reading at position "G'" with the HIGH SENSITIVITY button pressed may be con-
verted to P4 collector current by reading the current as 30 amperes full scale.

5. All adjustme.ts are made with the transmitter keyed. Unkey the transmitter between steps to avoid unnecessary heating.

STEP MET'@R POSITION TUNING CONTROL METER READING PROCEDURE

1, Mog 5 L101 Maximum Tune L101 for maximum meter reading.

2, B L102 & L103 Maximum Tune L102 and then L103 for the maximum meter reading.

3. 'C T101 & T102 Sew Procedure Tune L101 for a dip in meter reading, and then tune T102 for

MULT-1 maximum meter reading.
4. D T103, T102, See Procedure Tune T103 for maximum meter reading and re-adjust T102 and T101
AULT -2 T101 & T104 for maximum meter reading. Then tune T104 for a dip in meter
reading.

5. ”F T105, T104, See Procedure Tune T105 for maximum meter reading and re-adjust T1l04 for maximum

AIJLT -3 T106 & T107 meter reading. Then tune T106 for a dip in meter reading and T107
for maximum meter reading.

6. G T108, T107 See Procedure Tune T108 for maximum meter reading, and then re-adjust T107 and

+«MPL-1 & T106 T106 for maximum meter reading.

7. D €143, C156 Ma ximum Move the black metering plug to the Power Amplifier metering jack

':x?tgl and tune C143 and C156 for maximum meter reading.
on PA)

8., R261 With_the battery voltage at 13.4 Volts or the PA collector voltage
at 12,4 Volts, set Power Adjust potentiometer R261 on the PA board
for the desired power output (from 50 to 100 Watts at 30-50 MHz,
or from 75 to 100 Watts at 25-30 MHz).

If the battery voltawe 1s not at 13,4 Volts or the collector vol-
tage at 12,4 Volts and full rated output is desired (50 to 100
Watts at 30-50 MHz, or from 75 to 100 Watts at 25-30 MHz), set
R261 for the output power according to the battery voltage or col-
lector voltage shown in Figure 10,
NOTE -

H The PA collector voltage is measured as described in

i the PA POWER INPUT section,

i i

LBI-4898

T
| 1
i ] s
= ‘.%\ :
ENEEEEEN
LK 1] ] !
HH-HH Ras ! {
13 14 15 16
DC VOLTAGE

Figure 10 - Power Output Setting Chart

ALIGNMENT PROCEDURE
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TEST PROCEDURES POWER MEASUREMENT @ ‘ S
. AUDIO
TEST PROCEDURE W e LO
These Test Procedures are designed to assist refer to the '"Service Check'" and the additional
you in servicing a transmitter that is operating-- corrective measures included in the Transmitter 1. Connect transmitter output from the antenna jack to the wattmeter through a 50-ohm coaxial cable. M AUDIO HI TO J10
but not properly. Problems encountered could be Troubleshooting Procedure. Before starting with the wattmeter is terminated into a 50-ohm 1o;d. g ake sure AUEHO:E%%k%@TOR GE TEST SET 4EX3A11
low power output, tone and voice deviation, defec- the Transmitter Test Procedures, be sure the
tive audio sensitivity, and modulator adjust con- transmitter is tuned and aligned to the proper 9 Key the transmitter and check the wattmeter for the desired fout
trol set too high. Once a defect is pin-pointed, operating frequency. : y chec © eter Lo B Ueslied powel DULPUL. MOD ADJUST gll—.ljigll\DlEl\lll-OD POWER ADJUST
CONTROL R261
CAUTION AC VTVM R127 ADJUST R128
BLACK NG AR e IR
Before bench testing the MASTR II Mobile Radio, be sure of the output voltage SERVICE CHECK PLUG : : »,
characteristics of your bench power supply. : R 3 _‘:!g(bé -]
Check the setting of the Power Adjust Control (R261), & [H]{] 2 In,cj .
To protect the transmitter power output transistors from possible instant des- | ,,3 kﬂﬁ 1-ie,_‘ L'qx‘Fj,
truction, the following input voltages must not be exceeded: Refer to the QUICK CHECKS on the Transmitter Troubleshooting Procedure. ANTENNA , #:é FW LS e 't]litﬂ
Transmitter unkeyed: 20 Volts ;; ‘;7 ; B
Transmitter keyed (50 ohm resistive load): 18 Volts
Tra itter k d (no load or non-resistive load): 15.5 Volts ~
nsmitter keyed (no lo ) VOICE DEVIATION, SYMMETRY AND AUDIO SENSITIVITY 1‘
These voltages are specified at the normal vehicle battery terminals of the } i
radio and take the voltage drop of standard cables into account. The voltage 1()
limit shown for a non-optimum load is for ''worst case' conditions. For antenna TEST PROCEDURE | =
mismatches likely to be encountered in practice, the actual limit will approach k'@“ ()
the 18 Volt figure. 1. Connect the test equipment to the transmitter as shown., O
; ﬁ“”;!!D r
Routine transmitter tests should be performed at EIA Standard Test Voltages 2. In radios with Channel Guard, set Channel Guard Mod Adjust R128 for zero tone deviation. % { ~pUT
(13.6 VDC for loads of 6 to 16 amperes; 13.4 VDC for loads of 16 to 36 amperes).
Input voltages must not exceed the limits shown, even for transient peaks of 3. Set the Audio generator output to 1.0 VOLTS RMS and frequency to 1 kHz. DEVIATION METER 1
short duration. RE%&I&;EM
" 1 db h 1 a N t these regquirements for load 4, Key the transmitter and adjust Deviation Meter to carrier frequency.
cEilation ayd transient moltage sppressisn. Bench supplies whi TONE DEVIATION WITH CHANNEL GUARD
regulation and transient voltage suppression. Bench supplies which employ 5. Deviation reading should be *4.5 kHz in radios without Channel Guard, and *3.75 kHz in radios with
"pbrute force'" regulation and filtering (such as Lapp Model 73) may be usable Channel Guard.

when operated in parallel with a 12-Volt automotive storage battery. TEST PROCEDURE

6. If necessary, adjust MOD ADJUST control R127 for the proper deviation on plus (+) or minus (-)
deviation, whichever is greater,

TEST EQUIPMENT REQUIRED 1. Set up the Deviation Meter and monitor the output of the transmitter.

for test hookup as shown:

NOTES: —~— MASTR II transmitters are adjusted for 4.5 kHz deviation at the factory. 2. Remove the 1000 Hz signal from the audio generator.
o oo ) . L ) The factory adjustment will prevent the transmitter from deviating more
1. Wattmeter similar to: 2. VIVM similar to: 3. Audio Generator similar to: than 5.0 kHz under the worst conditions of frequency, voltage and 3. Key the transmitter and check for 0.75 kHz deviation. If the reading is 1~w or high,
Bird # 43 Triplett # 850 GE Model 4EX6A10 temperature. adjust Channel Guard MOD ADJUST R128 for a reading of 0.75 kHz,
Jones # 711N Heath # IM-21 7. If the deviation reading plus (+) or minus (-) differs by more than 0.5 kHz, recheck Steps 1 and 2
as shown in the Transmitter Alignment Chart,
4. Deviation Meter (with a 5. Multimeter similar to: NOTES:
.75 kHz scale) similar to: 8. Check Audio Sensitivity by reducing generator output until deviation falls to 3.0 kHz for radios
Measurements # 720 GE TEST SET MODEL 4EX3All, without Channel Guard, or 2.25 kHz for radios with Channel Guard. Voltage should be LESS than 120 1. On units supplied with Channel Guard, the Phase Modulator Tuning should be adjusted
MODEL 4EX8K12 or millivolts. If not, refer to the Transmitter Troubleshooting Procedure. carefully to insure proper performance. (Refer to Steps 1 and 2 in the Transmitter
20,000 ohms-per-Volt voltmeter Alignment Chart).

» 2. The Tone Deviation Test Procedures should be repeated every time the Tone Frequency
Lo is changed.



STEP | - QUICK CHECKS

PROBABLE DEFECTIVE STAGE

METER
POSITION HIGH METER LOW METER ZERO METER
GE TEST SET READING READING READING
EXCITER
A Ql02, 10- Qlo2, Cv1ol, ICOM, Ql01, Ul01, L10O1,
(MOD~-1) Volt L10l, 10-Volt | Q102, CR1l01l, 10-Volt
regulator regulator regulator or Channel
Selector switch ground.
B Q104, 10- Q103, LloZ2, Ql03, L102, CV1i02, L1103,
(MOD~2) Volt L103, CVio2, CV103, CR104, Ql04
regulator CV103, Ql04
(o] Q105, Q106 | Ql05, Ql06 Q105, Q106, T101l
(MULT-1) T101
D Q107, T104 T101l, T102, T101, T102, T103, Q107,
(MULT-2) T103, Q107 T104
F Q108, T106 T104, T105, T104, T105, Q108, T106
(MULT-3) Q108
G Ql09, Cl46,] T106, T107, Ti06, T107, T108, Ql09,
(AMPL-1) R144 T108, Q109, L104, L107
L108
POWER AMPLIFIER
"D" Low Output No output from Exciter,
(AMPL-1 DRIVE) from Exciter CR201
"cn Q217 Q217 No Exciter output,
(AMPL~1 Q217, Q211, CR201
CONTROL VOLT~
AGE)
"R Q205 Q205, Low Q205, Q204, Check
(DRIVER Output from Pos. D & C
CURRENT) Q204
"G" Q206, Q207 Q204, Q205, Q204, Q205, Q206—Q209
{PA CURRENT) Q208, Q209 Q206-—Q209 ANTENNA SWITCH K201

STEP 3
CHECK AUDIO AC VOLTAGES
EQUIPMENT REQUIRED
® AUDIO OSCILLATOR
® AC vTvm

STEP 4
AUDIO 8 0SC WAVEFORMS

EQUIPMENT REQUIRED
® AUGIO OSCILLATOR
® OSSILLOSCOPE

osc

AUDIO

i——vvv* 8.33 - 16 67 MHZ v————+——4

2 0f -8 17T MHZ

--a'.

--i,..

MOD
AMPL-2
Q103
i MOD-
MOD |
P — ADJ;’;)“ e
Ri
0.5uUF P802-6 L Tiﬁ?gllgsﬁ FREQUENCY Lio P/ cvio2 1103
—*—*-—~>}-————< i AUDE " 2 A e DIVIDER o~
™ p902-5 U102 ’ Y 1 4} cviot L\ LI02 cvi3
L /
/‘ RIZ6 //
cie ‘/ }
[T |
/ ! MoD-1,
i i ]
‘L[COM (POSITION A}
ICOM FREQ: \
833 T0 1667MHZ
/
/ / —
Ve
SET Augmo OSCILLATOR AC~-VTVM STEP 2 A-
AT 1000 HZ WITH
OUTPUT OF 10V RMs. | oo 0Tl L1V Pp CHECK TYPICAL DC VOLTAGES ﬁ V-0DC vV-DC
GOTE: . o - - . - ; e
gzﬁeﬂ%wzéi;ﬁw 46 MV RMS 0.36V RMS EQGU!EPMTLENT REQUIRED TYPICAL MOD-1 READING AT TYPICAL MOD-2 READING AT
! - ® G.E. TEST MOD| 1 .
WILE READ /2 1O 173 ODEL 4EX3ALI POS. A SHOULD BE: POS. B SHOULD BE:
gEADTé\gSNvTOAFEAK ® 2C,00G OHM-PER-VOLT METER 0.5V 0.5v
NOTE: ALL DC READINGS TAKEN WiTH
TRANSMITTER KEYED.
SCOPE HORIZONTAL 0.5 MS/DiIv 0.5 MS/DIV
SETTING
? VERTICAL SO MV/DIV 0.5 VOLT/DIV
SET AUDIO OSCILLATOR

AT 1000 HZ WITH
QUTPUT OF 1LOV RMS.

S103~1
(POSITION B)

BUFFER
QI05

e

v-DC

- MULT-2
DOUBLER

Q107

AMPL ~ |
Qio9

AMPL-|
Q204

POWER CUTPUT!

TYPICAL MULT~| READING AT
POS. C SHOULD BE:

V-DC

TYPICAL MULT-2 READING AT
POS. D SHOULD BE:

TYPICAL MULT-3 READING AT
PQS. F SHOULD BE:

TYPICAL AMPL -1 READING AT
POS, G SHOULD BE:

0.3V (36-50 MHZ)
0.5V (25-36 MHZ)

TYPICAL AMPL-I READINGS AT
POS. D _SHOULD BE: i

T
25-30 MHZ

.3?:\/ -37V
ESO—BGMHZ l B4V - By
!‘36'42 MHZ ! L3BV-.43V
| 42-50 MHZ | 5V - .58V

250 MW MIN
TI07 |TI08 ﬂ das N
AMPL-| DRIVE
42054
)(msmorv 6) {POSITION D)
/‘“ /
V DC v-DC

TYPICAL AMPL-I READING AT
POS. € $SHOULD BE:
0.2iV TO o.52v

{ON TEST ! POSITION &
READ AS IBVOLT FULL
SCALE)

LBI4898

25-50 MHZ

DRIVER
Q205

AMPL~}
J205-3
{POSITION C)

F

V-DC

TYPICAL DRIVER Ic READING AT|
POS. F SHOULD BE:

25-30MHZ | .

3D -36MHZ | 25V~

36-42 MHZ

42-50MHZ | 23v-27V

;;;;; — )
["CURRENT= VO%TAuE READING

PA
Q206-Q209

@@@@

DRJ\%ER (;URRENT
4205~9 (-}
{POSITION F)

Low ,
PASS ANT
FILTER SWITCH
@ L
PA CURRENT
J205-6 ()
J205-5 (=)
{POSITION G
TO 2.5V

§Y'

V-DC

TYPICAL READING AT
POS. G SHOULD BE:

25-30MHZ | 51y - 58V
30-36 MHZ | 53V - ,60V
36-42MHZ | .56V~ .58V
[42-50MHZ | 5y~ 52V

{ CURRENT= VOLTAGE READING
{ X 30

25—50 MHz,

Issue 1

J203
ANT

Jz202
RX

RC - 2507

TROUBLESHOOTING PROCEDURE

100-WATT TRANSMITTER
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PARTS LIST

LBI14440G

25-50 MHz EXCITER

19D416659G1 -G8
19D416659G1 2 FREQ 25-30 MHz (LL)
18D416659G2 2 FREQ 30~36 MHz (L)
19D416659G3 2 FREQ 36-42 MHz (M)
19D416659G4 2 FREQ 42~50 MHZ (H)
19D416659G5 8 FREQ 25-30 MHz (LL)
19D416659G6 8 FREQ 30-36 MHz (L)
19D416659G7 8 FREQ 36-~42 MHz (M)
19p416659G8 8 FREQ 42-50 MHz (H)
——————— = ~ = CAPACITORS = = = = = = = -
C10l 19A116655P19 Ceramic disc: 1000 pf £20%, 1000 VDCW; sim to
RMC Type JF Discap.
c102 19A116655P13 Ceramic disc: 470 pf x20%, 1000 VDCW; sim to
RMC Type JF Discap.
€103 19A4116655P18 Ceramic disc: 1000 pf £20%, 1000 VDCW¥; sim to
RMC Type JF Discap.
€104 5494481P105 Ceramic disc: 330 pf #20%, 1000 VDCW; sim to
RMC Type JF Discap.
C105 19A116655P21 Ceramic disc: 2700 pf +£20%, 1000 VDCW; sim to
and RMC Type JF Discap.
€106
Cc107 18A116080P105 Polyester: 0,047 pf £10%, 50 vVDCW.
thru
C109
C1l10 19A116655P19 Ceramic disc: 1000 pf £20%, 1000 VDCW; sim to
and RMC Type JF Discap.
Ccl11
Cll2LL 4029003P104 Silver mica: 680 pf ®10%, 300 VDCW; sim to
Electro Motive Type DM-20.
ciizn 4029003P104 Silver mica: 680 pf 10%, 500 VDCW; sim to
Electro Motive Type DM-20.
cliam 5483367P100CK Mica: 1000 pf *10%, 100 VDCW; sim to
Electro Motive Type DM~20,
Cl1l2H 5493367P1000K Mica: 1000 pf *10%, 100 VDCW; sim to
Electro Motive Type DM-20.
C1i3 19A116655P21 Ceramic disc: 2700 pf z20%, 1000 VDCW; sim to
and RMC Type JF Discap.
€114
€115 19A116080P105 Polyester: 0.047 pf £10%, 50 VDCW,
Cl18 54962687P9 Tantalum: 3.3 of £20%, 13 VDCW; sim to Sprague
Type 150D.
C117 19116080P105 Polyester: 0.047 pf £10%, 50 VDCw.
thru
C119
ciz20 5490008p139 Mica: 330 pf *10%, 500 VDCW; sim to Electro
Motive Type DM-15.
€121 19A116080P1 Polyester: 0.01 pf 205, 50 VDCW.
and
cl22
Cl23LL 5496219P262 Ceramic disc: 500 VDCW, temp coef
~-80 PPM.
C1l23L 5496219P258 Ceramic disc: 62 pf +5%, 500 VDCw, temp coef
~-80 PPM.
C123M 5496219P257 Ceramic disc: 58 pf 3%, 500 VDCW, temp coef
~-80 PPM.
C123H 5496219P254 Ceramie disc: 43 pf 5%, 500 VDCW, temp coef
-80 PPM.
Cl24LL 5491601P123 Phenolic: 1.5 pf #5%, 300 VDCW.
Cl24L 5491601P120 Phenolie: 1.0 pf £5%, 500 VDCW.
Cl24K 5481601P120 Phenclic: 1.0 pf £5%, 500 VDCW.
C1248 5491601P119 Phenolic: 0,82 pf £5%, 300 VDCW.
C125LL 5496219P262 Ceramic disc: 91 pf 5%, 500 VDCW, temp coef
-80 PPM,
Ci25L 5496219P258 Ceramic disc: 62 pf 5%, 500 VDCW, temp coef
~80 PPM.
C125M 5486219P257 Ceramic disc: 56 pf 5%, 500 VDCW, temp coef
~80 PPM.
C1256H 5496219P254 Ceramic disc: 43 pf +5%, 500 VDCW, temp coef
-80 PPM.

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

C126LL 5491601P124 Phenolic: 1.8 pf 3%, 500 vVDCw.

C126L 5491601P124 Phenolic: 1.8 pf £3%, 500 VDCW.

claem 5491601P122 Phenolic: 1.2 pf 5%, 500 VDCW.

Cl26H 5491601P122 Phenolic: 1.2 pf 5%, 500 VDCW.

Cla7LL 5496219P262 Ceramic disc: 91 pf 5%, 500 VDCW, temp coef
-80 PPM.

c127L 5496219P258 Ceramic disc: 82 pf %5%, 500 VDCW, temp coef
~80 PPM.

C127H 5496219P257 Ceramic disc: 56 pf 5%, 500 VDCW, temp coef
~80 PPM.

C127H 5496219P254 Ceramic disc: 43 pf 3%, 500 VDCW, temp coef
~-80 PPM¥.

Clz28 19A116080P1 Polyester: 0,01 uf £20%, 50 VDCW.

Cl29LL* 5496219P255 Ceramic disc: 47 pf 5%, 500 VDCW, temp coef
-80 PPM. Deleted by REV F.

C129L* 5496219P251 Ceramic disc: 33 pf £5%, 500 VDCW, temp coef
~80 PPM. Deleted by REV F.

C129M% 5496219P247 Ceramic disc: 22 pf 5%, 500 VDCW, temp coef
~80 PPM. Deleted by REV F.

Cl29H#* 5496219P244 Ceramic disc: 15 pf 5%, 500 VDCW, temp coef
-80 PPM. Deleted by REV F.

Cl30LL 5491601P113 Phenolic: 0.47 pf 5%, 500 VDCW.

C130L 5491601P110 Phenolic: 0.36 pf 5%, 500 VDCW.

Cl30M* 5491601P109 Phenolic: 0.33 pf +5%, 500 VDCW.
In REV F & earlier:

5491601P107 Phenolic: 0.27 pf *5%, 500 VDCW,.

C1l30H* 5491601P107 phenolic: 0.27 pf *5%, 500 VDCW.

In REV F and earlier:
5491601P105 Phenolic: 0.22 pf £5%, 500 VDCW.

CI31LL 5496219P255 Ceramic disc: 47 pf 5%, 500 VDCW, temp coef
~80 PPM.

C131L 5496219P251 Ceramic disc: 33 pf 5%, 500 VDCW, temp coef
-80 PPM.

C131y 5496219pP247 Ceramic disc: 22 pf £5%, 500 yDCW, temp coef
~80 PPM.

C131H 5496219p244 Ceramic disc: 15 pf z5%, 300 VDCW, temp coef
~80 PPM,

€132 19A116080P1 Polyester: 0,01 pf %£20%, 50 VDCW.

and

c133

C134LL 5496219P243 Ceramic disc: 13 pf 5%, 500 VDCW, temp coef
~80 PPM.

C134L 5486219P240 Ceramic disc: 8.0 pf #0.25 pf, 500 vYDCW, temp
coef -80 PPM.

C1l34M 5496219p242 Ceramic disc: 12 pf 5%, 500 VDCW, temp coef
-80 PPM.

Cl134H 5496219P238 Ceramic dise: 7.0 pf £0.25 pf, 500 VDCW, temp
coef ~80 PPM.

C135LL 5491601P117 Phenolic: 0.68 pf 5%, 300 vDCW,

C135L 5491601P114 Phenolic: ©.51 pf 5%, 300 VDCW.

C135M 5491601P115 Phenolic: ©0.56 pf 5%, 500 VDCW.

C135H 5491601pP113 Phenolie: 0.47 pf £5%, 500 VDCW.

Cl36LL 5496219p243 Ceramic dise: 13 pf £5%, 500 ¥DCW, temp coef
~80 PPM.

c136L 5496218P240 Ceramic disc: 9.0 pf £0.25 pf, 500 ¥YDCW, temp
coef ~-80 PPM.

C136M 5496219P242 Ceramic disc: 12 pf #5%, 500 VDCW, temp coef
-80 PPM.

C136H 5496219P238 Ceramic disc: 7.0 pf %0.25 pf, 500 VDCW, temp
coef -80D PPM.

C137LL 5491601P114 Phenolic: 0.51 pf 5%, 500 VDCW.

C137L 5491601P114 Phenolic: 0.51 pf 5%, 500 VDCW.

C1l37M 5491601P111 Phenolic: 0.38 pf +5%, 500 YDCW.

C137H 5491601P111 Phenolie: 0.39 pf #5%, 500 VDCW.

SYMBOL | GE PART NO. DESCRIPTION

C138LL 5496219P243 Ceramic disc: 13 pf #5%, 500 VDCW, temp coef
~80 PPM,

C138L 5486219P240 Ceramic disc: 9.0 pf 30,25 pf, 500 VDCW, temp
coef -80 PPM.

C1l3sM 5496219P242 Ceramic disc: 12 pf 15%, 500 VDCW, temp coef
~-80 PPM,

C138H 5496219P238 Ceramic dise: 7.0 pf 30,25 pf, 500 VDCW.

€139 19A116080PL07 Polyester: 0.1 pf 20%, 50 VDCW.

€140 18A116655P19 Ceramic disc: 1000 pf #20%, 1000 VDCW; sim to
RMC Type JF Discap.

C141LL 5490008P127 Silver mica: 100 pf +10%, 500 VDCW; sim to
Electro Motive Type IM-15.

Cl41L 5490008P125 Silver mica: 82 pf ®10%, 500 V¥DCW; sim to
Electro Motive type MM-15.

C141M 5490008P123 Silver mica: 68 pf £10%, 500 VDCW: sim to
Electro Motive Type DM~15,

Cl41H 5490008P127 Silver mica: 100 pf £10%, 500 VDCW; sim to
Electro Motive Type M-15.

Cl42LL 5490008P27 Silver mica: 100 pf 150%, 50 VDCW; sim to
Electro Motive Type DM~15,

Cl42L 5480008P25 Silver mica: 82 pf #5%, 500 VDCW; sim to
Electro Motive type DM~-15,

cl42m 5490008P25 Silver mica: 82 pf 5%, 500 VDCW; sim to
Electro Motive Type IM-15.

C142H 5480008P24 Silver mica: 75 pf 5%, 500 VDCW; sim to
Electro Motive Type IM~15,

C143 19A116163P3 Variable: approx 5 to 60 pf, 50 VDCW;
sim to Amperex 2222-809-08003.

C1l44 5494481P105 Ceramic disc: 330 pf +20%, 1000 VDCW; sim to
RMC Type JF Discap.

€145 19A116080P1 Polyester: 0,01 pf %20%, 50 VDCW.

146 % 5496219P238 Ceramic disc: 7.0 pf 30,25 pf, 500 VDCW, temp
coef -80 PPM. Added by REV B.

Cl4B8LL* 19A116656P12J8 Ceramic: 12 pf, 5%, O PPM, Deleted by REV B.

C146Lx* 19A116656P12J8 Ceramic: 12 pf, 5%, O PPM., Deleted by REV B.

Cl46M* 19A116656P13J8 Ceramic: 13 pf, #5%, 0 PPM. Deleted by REV B.

Cl46H* 19A116656P12J8 Ceramic: 12 pf, 5%, 0 PPM. Deleted by REV B.

Cl47 19A116080P107 Polyester: ©O.1 pf #20%, 50 VDCW.

Ccl48 5494481P105 Ceramic disc: 330 pf %20%, 1000 VDCW; sim to
RMC Type JF Discap.

€149 5496287P10 Tantalum: 22 pf £20%, 15 VDCW; sim to Sprague
Type 150D.

€150 5496267P14 Tantalum: 15 pf £20%, 20 VDCW; sim to Sprague
Type 150D,

C151 5494481P105 Ceramic disc: 330 pf +20%, 1000 VDCW; sim to
BMC Type JF Discap.

Ci52 194116080P1 Polyester:; 0,01 pf :20%, 50 VDCW.

thru

€155

C156%* 19A116867P1 variable, ceramic: 2,5-6 pf, +50% -10%, 160
VDCW; sim to 7-S-TRIKO-02, Added by BREV B.

C157x 194116080P1 Polyester: 0.01 pf $20%, 50 VDCW, Added by

thru ) REV C.

Cl63*
N DIODES AND RECTIFIERS - -~ - - - =~

CR101 19A115250P1 Silicon.

thru

CR106

Cv1iol 5495769P12 Silicon, capacitive.

thru

CV103
------- JACKS AND RECEPTACLES -~ = = = - = -

J101 19A130924G1 Connector, receptacles; sim to Cinch 14H11613,

J103 19821937461 Connector. Includes:

19A116651P1 Contact, electrical: sim to Malco X0-2864,

SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION
---------- TRANSFORMERS « ~ = = = = - - R106 3R77P1O2K Composition: 1K ohms 10w, 1,2 w.
L101LL 19D416635G9 Coil. R107 3R77P153K Composition: 15K ohms +1i0%, 1/2 w.
L101L 19D416635G17 Coil. R108 3R77P474K Composition: 470K ohms =i0%, 1/2 w,
L101M 19D416635G1 coil, R109 3R77PLO4K Composition: 100K ohms +10%, 1,2 w.
L101H 19D416635G18 Coil. R110 3R77P223K Composition: 22K ohms £lgg, 1/2 w,
L102LL 19D416635G9 Coil. R111 3R77P750J Composition: 75 ohms +5%. 1,2 w.
1.102L 19D416635G17 Coil, R112 3R77PGRIK Composition: 680 ohms *10%, 1/2 w.
L1028 19D416635G1 Coil. R113 3RT7P332K Composition: 3.3K ohms #10%, 1/2 w.
L102H 19D416635G18 Coil. R114 3R77P511J Composition: 510 ohms 514, 1,2 w,
L103LL 19D416635G9 Coil, R115 3RT77P473K Composition: 47K ohms 109, 1/2 w,
L103L 19D416635G17 Coil, R116 3R77P561K Composition: 560 ohms L%, 1/2 w.
L103M 19D41663561 coil. R117 3R77P821K Composition: 820 ohms #1i0%, 1/2 w,
L103H 19D416635G18 Coil. R118 3R77P222K Composition: 2.2K ohms £70%, 1/2 w.
L104LL 7488079P9 2?;"‘25 ?g;feiggﬁll’_ﬁ%, 1.20 ohms DC res max; R119 3RT7PE8LK Composition: 680 ohms tlio%, 1/2 w,
Ltoa 48807995 Choke, RF: 2.20 uh £10%, 1.00 ohus DC res max; R120 3R77P511J Composition: 510 ohms 51§, 1/2 w.
sim to Jeffers 4411-12K. R121 3R7T7TP223K Composition: 22K ohms *1.0%, 1/2 w.
L104M 7488079P7 2‘;3“‘{’5 §§;feig"’§’4‘;§‘-§é§"’f’ 0.50 ohms DC res max; iigz 3R77P153K Composition: 15K ohms #10%, 1,2 w,
L104H 7488079P7 Choke, RF: 1.50 ph £10%, 0.50 ohms DC res max; R123
sim to Jeffers 4411-10K. R124 3R77P223K Composition: 22K ohms £1:04, 1/2 w,
L105LL T488079P6 gl;;kié ﬁgf feiéegq‘{?—gil((.)%, 0.30 ohms DC res max; R125 3R7TPLOZK Composition: 1K ohms £10% 1,2 w,
L105L 7488079P5 Choke, RF: 0.868 ph £10%, 0.15 ohms DC res max; R126% SRTTPASLI Composition: 430 chms 43%, 1/2 w.
sim to Jeffers 4411-5K. In REV D and earlier:
L1054 7488079P4 Choke, ﬁi}feggﬁﬁ? _ﬁ?%, 0.09 ohms DC res max; 3RT7P3SIK Composition: 380 ohms fli%, 1/2 w,
L1058 7488079P3 Choke, RF: 0.33 ph £10%, 0.07 ohms DC res max; 127 198209358106 Egéabéeésc;fbgmfiim:crsa%-prox 300y o 10K ohms
sim to Jeffers 4411-3K. T ’ lype X-201.
1106 7488079P16 Choke, RF: 10.0 ph 10%, 0.60 ohms DC res max; R128 198209358P108 ﬁgéabéeé;:fbggmfiiméTsa!gproxxfgoio 50K ohms
and sim to Jeffers 4421-7K, v ’ e .
1107 R128 SR7TIPTE0S Composition: 75 ohms 5%., 1/2 w.
1108 7488079P50 g?;k:é f}ﬁ;teiii’é;.ﬂ%’ 2.00 ohms DC res max; R130 3R7TPESLK Composition: 680 ohms 1%, 1/2 w.
R131 BR77P332K Composition: 3.3K ohms *40%, 1/2 w.
R PLUGS = = = = = = = = = - R132 SR7TPELLY Composition: 510 ohms 5%, 1/2 w.
PBO2 Includes: R133 3R77P4T3K Composition: 47K ohms *19)%, 1/2 w.
198219594P2 Contact strip: 8 pins. R134 3IRTTPS61K Composition: 560 ohms *10%, 1/2 w.
198219594 P3 Contact strip: 9 pins. R135 3R77TP223K Composition: 22K ohms ¥199%, 1/2 w,
e e o TRANSISTORS - - = - = = = = R136 8R77P102K Composition: 1K obms #10%  1/2 w,
QLO1* 19A115330P1 Silicon, NPN. R137 SRTTPII0K Composition: 33 ohns £10%, 1/2 w.
In REV C and earlier: R138 3R77P181K Composition: 180 ohms #lig, 1/2 w,
194115910P1 Silicon, NPN; sim to Type 2N3904. R139 3R77P121K Composition: 120 ohms ¥19%, 1/2 w.
Q102 194115330P1 Silicon, NPN. 140 SRTTPZZ0K Composition: 22 oms £10%, 1/2 w.
é?gxsl R141 3R77PESOK Composition: 68 ohms f10%% 1/2 w,
QL07e 19411532801 Silicon, NPX. R142 3R77P220K Composition: 22 ohms $10%, 1/2 w,
Barlier than REV A: R143LL 3R77PLOLK Composition: 100 ohms #10%, 1/2 w,
19411533051 Silicon, NPN. R143L 3R77PLOLIK Composition: 100 ohms #19%, 1,/2 w.
Q108 194115326P1 Silicon, NPN. Bl43K SRT7PB20K Composition; 82 chus +10R, 1/2 v.
Q109 19411532902 Silicon, NPN. R143H 3R77PB20K Composition: 82 ohms F10%,6 1/2 w.
R144LL 3R77PL50K Composition: 15 ohms $10%, 1/2 w,
e = RESISTORS - - - = = - = = - R144L JR77PL50K Composition: 15 ohms 110%, 1/2 w,
R101 3R77P561K Composition: 560 ohms *10%, 1/2 w. R144M 3R77P1O0K Composition: 10 ohms *10%, 1,/2 w,
R102% 3R152P682J Composition: 6.8K ohms *5%, 1/4 w. R144H 3R77P100K Composition: 10 ohms #10%, 1/2 w,
In REV C and earlier: R145 3R77P333K Composition: 33K ohms #1iD%, 1/2 w,
3R77P393K Composition: 39K ohms #10%, 1/2 w. R146 3RTTP6 83K Composition: 68K ohms +10%, 1/2 w.
R103 3R77P471J Composition: 470 ohms 5%, 1/2 w. R147 3R77P333K Composition: 33K ohms $10%, 1/2 w.
R104 3RTTPEEOK Composition: 68 ohms %£10%, 1/2 w. ;’l‘g‘g
R105 3R77P221K Composition: 220 ohms #10%, 1/2 w. R151 3R77PLOZK Composition: 1K ohms #10'%  1/2 w,
R152 3R77PLOOK Composition: 10 ohms 10%, 1/2 w,
R153 3R77PLO2K Composition: 1K ohms 10w 1/2 w.
and
R154

SYMBOL GE PART NO. DESCRIPTION SYMBOL GE PART NO. DESCRIPTION

""""""" TRANSFORMER - - - = = = - - T1O7LL 19D416635G15 Coil. Includes:

T101LL 19D416635G10 Coil. Includes: 5403185p13 Tuning slug.
5493185P13 Tuning slug. T107L 19D416635G15 Coil. Includes:
T101L 19D416635G10 Coil. Includes: 5493185P13 Tuning slug.
549318513 Tuning slug. T107M 19D416635G7 Coil. Includes:
TLO1M 19D416635G2 Coil, Includes: 5493185P13 Tuning slug.
5493185P13 Tuning slug. T107H 19041663567 Coil. Includes:
T101H 19D416635G2 Coil. Includes: 5493185P13 Tuning slug.
5493185P13 Tuning slug. T108LL 19D416635G16 Coil. Includes:
T102LL 19D416635G11 Coil., Includes: 5493185P13 Tuning slug.
5493185P13 Tuning slug. T108L 19D416635G16 Coil. Inmcludes:
T102L 19D416635G11 Coil. Includes: 5493185P13 Tuning slug.
5493185P13 Tuning slug. T108M 19D416635G8 Coil. Includes:
T102M 19D416635G3 Coil. Includes: 5493185P13 Tuning slug.
5493185P13 Tuning slug. T108H 19D416635G8 Coil. Includes:
T102H 19D416635G3 Coil. Includes: 5493185P13 Tuning slug.
5493185P13 Tuning slug.
T103LL 19D416635G612 Coil, Imcludes: ¢ o4 T TTmTT INTEGRATED CIRCUITS = - - - - - -
5493185P13 Tuning slug. Ulo1 19A116842P1 ;‘;{‘ggggg;? Divider: sim to Texas Instrument Type
T103L 19D416635G12 Coil. Includes: ulo2 19D416542G2 Transmitter, Audio.
5493185P13 Tuning slug.
T103M 19D416635G4 Coil. Ineludes: v+t A T VOLTAGE REGULATORS - - - - - - -
5493185P13 Tuning slug. VR101 4036887P56 Silicon, Zener.
T103H 19D416635G4 Coil. Imcludes: | . SOCKETS = ~ = = = = = = o =
5493185P13 Tuning slug. NOTE: When reordering, specify guantity.
T104LL* 19D416635GL9 Coil. Y101 194116779P1 Contact, electrical; sim to Molex 08-54-0404.

In REV E and earlier: ;2{38
19D416635G13 Coil. Includes:

540318501 2 Tuning stwg. . vr .y T 777" OSCTLLATORE - = = ~ - = - -
T104L* 19D416635G20 Coil. I;ggfﬁgge: ?Wify ICOM Frequency.

In REV E and earlier:
10D416635G13 Coil. Includes: gg& 19A129393G13 Compensated: 2 PPM, 25-50 MHz.
5493185P13 Tuning slug. Y108

TLo4M* 19D416635G21 Coil. thégll‘ 194129393G16 Externally Compensated: 5 PPM, 25-50 MHz.

In REV E and earlier: Y108
19D418635G5 Coil. Includes: 00 b L L MISCELLANEOUS = = = = = = = =
5493185P13 Tuning slug. 19A121252P1 Heat sink. (Used with Q109).

T104H* 19D416635G22 Coil. 19412942462 Can. (Used with T101-T108 and L101-L103).

In REV E and earlier: 4036555P1 Insulator, washer: nylon. (Used with Q109).
19D416635G5 Coil. Includes: 4029006P3 Clip, compression: 0.375 x 0.19 x ,02 inches,
5493185D13 Tuning slug. ?%n;e;ow’fignginolgr;.Products Inc., C5426-014-24,

TLO5LL 19D416635G13 Coil. Includes:
5493185P13 Tuning slug.

T105L 19D416635G13 Coil. Includes:
5493185P13 Tuning slug.

T105M 19D41663565 Coil. Includes:
5493185P13 Tuning slug.

T105H 16D416635G5 Coil, Includes:
5493185P13 Tuning slug.

T106LL 19D416635G14 Coil, Includes:
5493185P13 Tuning slug.

T106L 19D416635G14 Coil. Includes:
( 5493185P13 Tuning slug.

T1068 19D416635G6 Coil. Includes:
5493185P13 Tuning slug.

TLO6H 19D416635G6 Coil. Includes:
5493185P13 Tuning slug.

LBI4898

PRODUCTION CHANGES

Changes in the equipment to improve performance or to simplify circuits
are identified by a "Revision Letter", which is stamped after the model
number of the unit. The revision stamped on the unit includes all pre-
vious revisions. Refer to the Parts List for description of parts
affected by these revisions,

REV. A -~ D: -~ Exciter Board 19D416659G1-8.
Incorporated in initial shipment

REV. E ~ To increase audio sensitivity.
Changed R126.

REV, F - To eliminate possible shorting of shield to wire runs
on printed wire board. Changed T104LL, T104L, T104M
and T104H, Deleted shield (19B219619P1), C129LL,
C129L, C129M and Cl29H.

Exciter Board 19D416659G4&8

REV, G - To improve multi-frequency spread performance in cold
temperatures. Changed C130H.
REV. G - Exciter Board 19D416659G3, 7

To improve operation. Changed C130,
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‘ cis0~ | CHAN. GUARD ADJUST f 24 RI42 *
2 ! IBUF| | MOD_ADJUST 1 RIO4 | RIS3 — éRiOS 22K K S 22K 22 L cray
‘ +[ cie RI28 VI YD [ ] uiol R154 100K " ol T
] SR5.3 sox 3 i A 1K cla7 cI3s ci37
A u ¥ Louas | 2l 517 Lio3 TIuF Tiol (eI |(—oT198 cl143  cige
‘ l T 330 5.0V ] } l ; 9.6V Ci36 (:138~L Zf/g ¢ 0
| P I Pl 4.4V 560 - w2l % T x - T -o—) PA
4 < ! ’ * | RIO3 ol P o2l g Rrios «/'{é\ - [N—— < *— b4 Jiol
| 220 | 0027 UF : —
, | ‘ 1 a0 FE Il FF e cisi L 1 - V2.4
T T ! — H
) ‘ RIO! ‘ 27vd | 3 | ~l8 cviol ‘ | 47K 1 cige
H - . — - : 2 b I * 5=
12 - 3% . ciol  gRIO2 - | | ‘ pllqi R130 ] CRIO4 [CRIOS ! | ~claz 3H0®
T | , l SoluF SE8K | d Cp i | cp | w08 J_ RIS c 680 ~ 'S !
{ 153 Vo glaw A 2 00IUF § clo4 47K ooarus [ , |
Iy 1 loisa| OWUF 5 15 lio s 1 470K i E SRIZE __ci2) L cizz2 ci33
L C152 o (4 mss—J . - L i ‘ cnr I 330 | 180 " ol .ol 0l
olUF Toud cles = - >~ — cio7 | -047 §ouF UF Uk
6 ‘ T VRIO! -047 ‘ k | UF i |
i -2V L ur L o i i | —
1 - - - - - . I
13 ) )
RISO RI45 RI46 RI47 Ri48 R149
33K 33K | 88K 33K ?33K 33K
N P - [ |
3 & o Yol —
4 is 2 I xviol 1
B S . o - - ‘ ‘
9 ¢ ;6 & | vioz 1 o .
a B3 fo I pxvioz % COMPONENT VALUES AS FOLLOWS: | 1 \]
| T T S !
T R | |
T COMPONENT LL | L M H VOLTA REA ‘ : 1
10 - Y103 N NOTES: IDENTIFICATION  25-30MHZ | 30-36MHZ = 36-42 MHZ | 42-50 MHZ YOLTAGE_READINGS | ¢ - ! TER e 1 ALL RESISTORS ARE 1/2 WATT UNLESS
4 32 b xvio3 {. IN TWO-FREQUENCY EXCITERS (GROUPS I-4) | — _ . 7'»"" T T T ‘ 1 — EXCITER REV FREQ NO. | OTHERWISE SPECIFIED AND RESISTOR
N ’Mj: T — " Gi57 15 CLIPPED CUT FOR COMBINATIONS cliz | 680 680 1000 ! 1000 VOLTAGE READINGS ARE TYPICAL READINGS MADE ‘ ‘ ! 3 \ |9DB;>;22295| LE;TER Z;\f\lfoe FRZEQ f Xfié}gg %QH%M(?RU‘%NES??OF%B%E&%‘
T - 7 WITH 2 TRANSMIT ICOMS. DA JUMPERS ARE ci23 9] 62 56 43 WITH THE TRANSMITTER KEVED, AND MEASURED | |6+ +l 1 "190416659G2 | F 30-36 2 CAPACITOR VALLES IN PICOFARADS (EQUAL
1 ¢ Yi04 PRESENT ON FREQUENCY SWITCHING LINES OF Cl2a 5 o) o 0.82 WIL i A 20,000 OHMS-PER-VOLT METER WITH ; T+ +2 : ; TO MICROMICROFARADS ) UNLESS FOLLOWED
i OTHER SIX 1COM CIRCUITS. e . FERENCE TO A- AND NOT CHASS ‘ | 9041665963 G | 36-42 2 BY UF= MICROFARADS. INDUCTANCE VALLES
4 3 2 [t xvios . cl2s al ‘ 62 56 43 RE CE TO f ¢ 31S GROUND. | | \ 8- +3 19D416659G4 G 42750 2 IN MICROHENRYS UNLESS FOLLOWED BY
— = | GHT-FREQUENCY EXCITERS (GROUPS 5-8). S ! ) —
I B o5 amt nL IPPED quT 128 i.e | 18 1 1.2 1.2 AN RF CHOKE (25-50 MICROHENRYS) 1S USED IN J103 XX XA A7 94 44| 19041665965, F | 2 B MH= MLLINENRYS OR Hz HENRYS.
| AS REQUIRED TO MEET THE CUSTOMER cler_ kil | g2 56 43 THE HOT METER LEAD TO AVOID DETUNING METERING | 2 ! s 8 9 3 4 7 8 J 19041665966, F 30-36 8
14 é— 5 | YIOS REQUIREMENTS FOR FREQUENCIES. EXAMPLE; cl29 47 ! 33 22 15 RF CIRCUITS, , T 19041665967 G 36-42 8
4 % 2 X Y105 IF CUSTOMER WANTS 1COMS FUR FI, F2, F5, Ci30 0.47 0.36 0.33 0.27 - o \ ~ - & ™ - TOP VIEW —
L T - £7, THEN CAPACITORS 157, C180, AND L162 " E e N « Q T [T S - ) 19041665968 G 42-50 8
H T ARE CLIPPED OUT. C158, C159, Ci6l, G163 Cl3i i a7 33 22 15 g g 4 3 3 %
b A Et ARE LEFT IN. Ci34 | 13 9 12 FA— : -
15¢ . ¢ | Yi08 cl35 0.68 0.5 0.56 0.47 « @ < I e
4 3 2 T xvios HE E 9 2 7 a g I
1 ] e e c137 0.51 0.51 0.39 0.39 a a @ & 4 4
e e e ci3s | 13 9 12 7
s ¢ ¢ 5 o, | vior cléal 00| 82 68 100
s ¢ B o i pxvor claz 100 82 s2 75
A S N N _bio4 | 27 22 1 s 1.5
7 o o L 6 | vios LIS 1.0 0.68 0.47 0.33
5 4 3 2 1 xvios R143 100 100 82 82 |
T e R144 i i5 5 10 10
OSCILLATOR MODULE I i :
A TuEsy coxpowsNTs NoT
PRESENT ON 2ND EXCITER
I8 WIDE SPACE XMTR COMBINATIONS, (19R621827, Rev. 18)
EXCITER BOARD 19D416659G1-G8
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DF-3155

FROM EXCITER
J20i

AMPL - |
Q204

DRIVER
Q205

SHT

ACOMPONENT VALUES

LBI-4898

c20!
3900 €205 &
Ny I Y|
! 1€ Vil
WCR20!
1201
€204 |
3900 T~
:
T oy
+17 R201
€ P
c229 p
2.2UF
L25!
23 L216
|
7YY,
| 53¢ 1352
A ;
R270 ) 3 b —&
240 ]
iaw |
R263 R26TS  4ops  SR268 | AR T IS TIT
5$6.8K 18K S 7565 10 R271 L cazio 1S, 1€ 1C IS T ICT T C
174w 74w 174w Ca227 33K = 42“%20!3%288%2334215 ‘620533
cazz3 R‘266' 74w 1000 1000 |1 2
12.4v % x z s
cl/< g g X T J -
Q217 I3 3 3 3 ;’ €
> [
g | & s s 3§
(SEE NOTEI) b 23 F 48
%% | s o 3 s H s
0l « [21E
g 8 8 & § &2
NN N\ N * /k
s 8 7 6 5 4 3 2 |
J205

POWER CONTROL

J205 METERING
TOP VIEW

(19R622105, Rev.

R250 2 j R251
i I HS

REV REV REV LL L M H
PA. ASM. . " BD.
s UTr | HEAT SINK AsM| ‘7% |CPNT 8D. AsM| (3% FREQ. SYMBOL 2530 Wiz | So3ewnz | Ses2wnz 2250wz
c286 ';2 19C321295GS5 19D4179276GH B | 25-30 MHZ C205 270 220 180 180
3900 a | 19C321295G6 |9B219688G6 19041792762 A 30-36 MHZ C206 150 150 150 220
:(__4 o[19C32129567 19D41792763 | A | 36~42 MHZ c207 120 120 150 180 ACOMPONENT VALUES
[ 19C321295G8 19D41792764 | A | 42-50MHZ €208 330 300 200 180 SYMBOL LL L M H
19C321295G13 19041792761 | B | 25-30 MHZ c209 330 300 200 180 25-30MHZ | 30-36MHZ | 36-42MHZ | 92-50MHZ
19C321295614 19D41792762 | A | 30-36 MHZ c210 220 180 150 150 £238 330 220 180 180
19C321295615 198219688618 19041792763 | A | 36-42MHZ cail 180 180 120 100 239 230 220 189 189
19C321295G16 18041792764 A 42- 50 MHZ czi2 220 150 120 120 24} 330 220 180 80
c2i3 1000 1000 880 680 c242 470 470 390 390
c2i8 330 220 180 180 C243 470 390 330 330
c219 470 470 470 390 £244 470 470 390 390
c245 470 390 330 330
€220 470 39C 3%0 330 €246 470 470 390 350
ca2i 160 130 Ho 9l C247 270 390 330 330
c222 160 130 1o 9l c248 470 470 390 390
c223 180 270 270 180 €249 470 390 330 330
c224 390 220 120 180 2222? :Sf; ;ig " :g g:
€225 180 150 120 120 T35 6o 56 o 51
C226 1000 1009 680 680 253 160 130 1T 91
€230 82 68 56 47 c254 160 130 1o 31
c23i 82 68 56 a7 c255 160 130 110 91
£234 82 68 56 47 C256 160 i30 HO 91
—— ca57 160 130 o 31
c235 82 68 56 47 c258 350 270 270 180
€236 82 68 56 47 259 180 220 120 180
ca237 82 68 56 47 €260 390 270 270 180
’ C26| 180 220 120 180
c262 390 270 270 180
c263 180 220 120 180
c264 390 275 270 180
C265 180 220 120 180
[ oo C266 180 i80 120 120
I K201 | C267 80 180 20 20
c268 80 180 120 120
SEE ———— i — ——— ey o> J206 | .
J9I0 £263 180 180 120 120
/INOTE 2 {“ | l ! ON SYSTEM €270 1000 1000 680 680
_J)_____) 7 | BOARD (W904) c271 1000 1000 680 680
o L2as L246 L2a7 | ‘ J20 cz7z 1000 1000 680 €80
e ! c273 1000 1000 680 680
. 280 82 68 56 a7
: | C28i 82 68 56 37
ANT w208 czse 82 68 56 47
1 O * / * {4203 cz83 82 68 56 a7
| S TO ANT EED 240 200 160 140
| )SEE NOTI" 2 c285 240 200 160 140
RX A w209 c294 160 130 110 91
l --""“"—"‘[—- ]__< J202 ca20i 82 68 56 51
— TORX €4202 e Ell 68 56
l l - C4203 5 [E 12 )
. J C4204 140 HO 31 82
€4205 120 100 82 75
C4206 82 €8 56 51
S R203 12 10 8.2 a7
‘éﬁ?gm OF WS04 R204 i2 10 8.2 47
R207 €80 680 880 Sio
R208 680 680 680 310
VOLTAGE READINGS NOTES: Foto o i 25 S
VOLTAGE READINGS ARE TYPICAL READINGS MADE ' R211 6.8 39 2.0 1.2
WITH THE TRANSMITTER KEYED, AND MEASURED '& gg"hLE‘Dl gggsggl;aggg?:nzz%g R212 6.8 3.9 20 1.2
WITH A 20,000 OHMS-PER~VOLT METER WITH e R213 6.8 38 20 1.2
REFERENCE TO A- AND NOT CHASSIS GROUND. AN 3 /b INDICATES A R220 6.8 39 2.0 iz
RF CHOKE (25-50 MICROHENRYS} IS USED IN THE L R221 6.8 39 2.0 1.2
HOT METER LEAD TO AVOID DETUNING RF CIRCUITS. =r INDICATES VEHICLE GROUND Ro22 c8 39 2.0 12
NOTE: READINGS AT Q204 COLLECTOR AND IN THE R223 6.8 39 2.0 1.2
POWER CONTROL CIRCUIT WERE TAKEN WITH R224 6.8 33 2.0 1.2
THE TRANSMITTER ADJUSTED FOR 110 WATTS OUTPUT. R225 68 3.9 2.0 L2
THESE READINGS WILL VARY DEPENDING ON THE ALL RESISTORS ARE 172 WATT UNLESS R226 6.8 39 2.0 l.2
SETTING OF POWER ADJUST CONTROL R26!. OTHERWISE SPECIFIED AND RESISTOR Rz227 6.8 339 2.0 12
VALUES IN OHMS UNLESS FOLLOWED BY R228 6.8 3.9 2.0 12
K=1000 OHMS OR MEG = 1,000,000 OHMS . R229 6.8 3.9 2.0 1.2
CAPACITOR VALUES IN PICOFARADS (EQUAL R230 6.8 39 20 1.2
TO MICROMICROFARADS) UNLESS FOLLOWED R231 5.8 3.9 2.0 1.2
BY UF= MICROFARADS. INDUCTANCE VALUES R232 6.8 3.9 2.0 1.2
IN MICROHENRYS UNLESS FOLLOWED BY R233 6.8 39 2.0 .2
MH= MLLIHENRYS OR H=HENRYS. R234 6.8 3.9 2.0 .2
S ————— — ——— R235 6.8 3.9 2.0 12
l _______ BK 1 _ -)JTgOi—4o IN ORDER TO RETAIN RATED EQUIPMENT
w2 | L298 ! &2)‘93;[_ T TX A PERFORMANCE, REPLACEMENT OF ANY
ol I | SERVICE PART SHOULD BE MADE ONLY WITH
| SEE NOTE | | T2 A COMPONENT HAVING THE SPECIFICATIONS
| | = €299 CR295 | SHOWN ON THE PARTS LIST FOR THAT PART,
w202 HE HI | Las7 || g%%f—' j I
T SEENOTET | 1oTE I o SCHEMATIC DIAGRAM
| T R ———>Js0I-39
L L PLI9B219688 ] X A+ 25—50 MHz, 100-WATT POWER AMPLIFIER
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LBI-4898

PARTS LIST

LBI-4899A

25-50 MHz, 100 WATT
POWER AMPLIFIER
18C321295G5-G8
19C321295G13~G16

19C321295G5, Gl3 25-30 MHz (LL)
19C321295G6, Gl4 30-36 MHz (L)
19C321295G7, G15 36~42 MHz (M)
19C321295G8, G16 42-50 MHz (M)
---------- INDUCTORS = = = = = = = = = =
L297 19B219997P1 Coil
L298 198219997pP2 Coil
————————— TRANSISTORS - ~ = = = — = = =
Q204 19A116965P1 Silicon, NPN.
Q205 19A134104P1 Silicon, NPN.
thru
Q209
Q217 19A116742P1 Silicon, NPN.
————————— THERMISTORS - - = = = ~ = = =
RT201 19A129379GL Thermistor.
POWER AMPLIFIER BOARD
19D417927Gl 25-30 MHz (LL)
19D417927G2 30-36 MHz (L)
19D417927G3 36-42 MHz (M)
19D417927G4  42-50 MHz (H)
————————— CAPACITORS = = = = = = = = = -
€201 19A116655P23 Ceramic disc: 3900 pf *20%, 1000 VDCW; sim to
thru RMC Type JF Discap,
204
C205LL 7489162P37C Silver mica: 270 pf 5%, 500 VYDCW; sim to
Electro Motive Type DM-15.
C205L 7489162P35C Silver mica: 220 pf +5%, 500 VDCW; sim to
Electro Motive Type DM~15.
C205M 7489162P33C Silver mica: 180 pf #5%, 500 VICW; sim to
and Electro Motive Type IM~15.
C205H
C206LL 7489162P31C Silver mica: 150 pf #5%, 500 VDCW; sim to
Electro Motive Type DM-15,
C206L 7489162P31C Silver mica: 150 pf 5%, 300 VDCW; sim to
Electro Motive Type IM-15.
C206M 7489162P31C Silver mica: 150 pf X5%, 500 VDCW; sim to
Electro Motive Type IM~-15.
C206R 7489162P35C Silver mica: 220 pf £8%, 500 VICW; sim to
Electro Motive Type DM-15.
C207LL 7489162P29C Silver mica: 120 pf #5%, 500 VDCW; $im to
and Electro Motive Type IDM-15.
C207L
Cc207d 7489162P31C Silver mica: 150 pf 5%, 500 VDCW; sim to
Electro Mbtive Type DM-15.
C207H 7489162P33C Silver mica: 180 pf 5%, 500 VDCW; sim to
Electro Motive Type DM-13.
C208LL 19A116656P330J15] Ceramic disc: 330 pf 5%, 500 VDCW, temp coef
~1500 PPY.
C208L 19A116656P300J15] Ceramic disc: 300 pf +5%, 500 VDCW, temp coef
-1500 PRy,
C208M 19A116656P20054 Ceramic disc: 200 pf 5%, 500 VDCW, temp coef
~-470 PPH.
C208H 194116656P180J4 Ceramic disc: 180 pf £5%, 500 VDCW, temp coef
~470 PPM.
C209LL 164116656P330J15] Ceramic disc: 330 pf #5%, 500 VDCW, temp coef
~15G0 PPM.
C209L 19A116656P300315] Ceramic disc: 300 pf *5%, 500 VDCW, temp coef
~1500 PPM.
C2094 19A116656P200J4 Ceramic disc: 200 pf 5%, 500 VDCW, temp coef
-470 PPM.
£2094 194116656P180J4 Ceramic disc: 180 pf +5%, 500 VDCW, temp coef
~-470 PPM.

C210LL 7489162P35C Silver mica: 220 pf 15%, 500 VDCW; sim to
Electro Motive Type DM~-15,

C210L 7489162P33C Silver mica: 180 pf 13%, 500 VIXCW; sim to
Electro Motive Type DM-15.

C210M 7489162P31C Silver mica: 180 pf *5%, 500 VDCW; sim to

and Electro Motive Type DM-13.

C210H

C211LL 7489162P33C Silver mica: 180 pf %5%, 500 VDCW; sim to

and Electro Motive Type IM-15,

C211L

C211M 7489162P29C Silver mica: 120 pf £5%, 500 VDCW; sim to
Electro Motive Type DM~13,

€211H 7489162p27C Silver mica: 100 pf #5%, 500 VDCW; sim to
Electro Motive Type DM~15.

C212LL 7489162P35C Silver mica: 220 pf £5%, 300 VDCW: sim to
Electro Motive Type DM-15.

c212L 7489162P31C Silver mica: 150 pf *5%, 500 VICW; sim to
Electro Motive Type DM-15.

C212m 7489162P29C Silver mica: 120 pf #5%, 500 VIDCW; sim to

and Electro Motive Type DM~15.

C212H

C213LL 19A116655P18 Ceramic disc: 1000 pf *20%, 1000 VDCW;

and sim to RMC Type JF Discap.

€213L

C213M 18A116655P17 Ceramic disc: 680 pf %20%, 1000 VDCW;

and sim to RMC Type JF Discap.

C213H

c214 19A116866P107 Metallized polyester: 0,1 pf +10%, 50 VDCW.

C215 5496267P11 Tantalum: 68 uf £20%, 15 VDCW; sim to Sprague
Type 150D.

c216 1941166556P23 Ceramic disc: 3900 pf +20%, 1000 VDCW;

and sim to RMC Type JF Discap.

c217

C218LL 7489162P39C Silver mica: 330 pf #5%, 500 VDCW; sim to
Electro Motive Type DM-15.

C218L 7488162P35C Silver mica: 220 pf *5%, 500 YDCW; sim to
Electro Motive Type DM-15.

czlsm 7489162P33C Silver mica: 180 pf 5%, 500 VDCW; sim to

and Electro Motive Type DM-~15,

C218H

C219LL T489162P43C Silver mica: 470 pf 5%, 300 VDCW; sim to
Electro Motive Type IM~15.

C219L 7489162P43C Silver mica: 470 pf 5%, 300 VDCW; sim to
Electro Motive Type IM-15.

C219M 7489162P43C Silver mica: 470 pf 5%, 300 VDCW; sim to
Electro Motive Type DM-15.

C219H 7489162P41C Silver mica: 390 pf £56%, 500 VDCW; sim to
Electro Motive Type DM~15.

C220LL 7489162P43C Silver mica: 470 pf £5%, 300 VDC¥; sim to
Electro Motive Type DM-15.

C220L 7489162P41C Silver mica: 390 pf 5%, 500 VDCW; sim to
Electro Motive Type DM~15.

C220M 7489162P41C Silver mica: 390 pf 5%, 500 VDCW; sim to
Electro Motive Type DM~15,

C2208 7489162P41C Silver mica: 390 pf #5%, 500 VDCW; sim to
Electro Motive Type DM-15.

€221LL 19A116636P160J3 Ceramic disc: 160 pf #5%, 500 V¥DCW, temp coef
-330 PPM.

C221L 19A116656P1304 Ceramic disc: 130 pf 5%, 500 VDCW, temp coef
~150 PPM.

C221M 194116656P110J8 Ceramic disc: 110 pf 5%, 500 VDCW, temp coef
~80 PPM.

C221H 19A116656P91J0 Ceramic disc: 91 pf #5%, 500 VDCW, temp coef
O PPM.

C2221LL 19A116656P160J3 Ceramic disc: 160 pf 5%, 500 VDCW, temp coef
~330 PPM.

c222L 19A116656P130J1 Ceramic disc: 130 pf 5%, 500 VDCW, temp coef
~150 PPM.

c222M 19A116656P110J8| Ceramic disc: 110 pf 5%, 500 VDCW, temp coef
-80 PPM,

C222H 194116656P91J0 Ceramic disc: 91 pf 5%, 500 VDCW, temp coef
O PPM.

C223LL 7489162P33C Silver mica: 180 pf #5%, 500 VIDCW; sim to

Electro Motive Type IM-15.

SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION SY!IMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION
€223L 7489162P37C Zilvir m}iﬂci; 2;0 pfdzfs'fé 500 VDCW; sim to C237LL 19A116656P82J0 Ceramic disc: 82 pf 5%, 500 VDCW, temp coef C248LL 7489162P43C Silver mica: 470 pf 5%, 300 VDCW; sim to L257L 194116656P13041 Cirg’m dise: 130 pf £5%, 500 VDCW, temp coef C268LL 7489162P33C Silver mica: 180 pf 5%, 500 VDCW; sim to CaBsLL FOALLBOTIRZ0] Miea: 240 pf YDOw.
and ectro Motive Type —15. : L9, > and Electro Motive Type DM~15. ~150 PPM, and Electro Motive Type DM-15. o g c iom o f
C2234 O PPM. C248L yp C268L C285L 19A116679P200J Mica: 200 pf * VDCW.
- o g 25 19A116656P110J8| Ceramic disc: 110 pf 5%, 500 VDCW, temp coef 5 . . w
. = . N L 1 6656 . +59% m D oy » P e . +5% : s
Cc223H 7489162P33C Silver mica: 180 pf 5% 500 VICH; sin to €237 OALIGES6P6AI0 | Cevamic disc: 68 pf 9%, 500 VOCW, temp coef c248K 7489162P41C Silver mica: 390 pf 5%, 500 VDCW; sim to <80 PPM, 2681 7489162P28C Silver mica: 120 pf i5%, 500 VICK: sim to ca85m 19A116679P160J | Mica: 160 pf ¥5%, 250 VECW.
ectro Motive Type -15. and Electro Motive Type DM-15. and Electro Motive Type DM-15. C285H 19A116679P140J Mica: 140 rre &
1 GEEE aramie A3, " - ~ N € D : pf 3%, 250 VDCW.
conatL | 7489162p41C Silver mica: 390 pf 5%, 500 VDCW; sim to c237 19A116656P56J0 | Ceramic disc: 58 pf 5%, 500 VDCW, temp coef c2480 257 19ALI665GPOLIC | Ceramic disc: 91 pf 5%, 500 VICW, temp coet c268n
E : +5%, ; 0 PPM. : N o . . . - 1 55p2 eramic disc: ) pt )
Electro Motive Type DM-15, C249LL 7489162P43C Silver mica: 470 pf 5%, 300 VDCW; sim to — 450162pa1 C269LL 7489162P33C slnver mica: 180 pf 5%, 500 VDCW; sim to Eﬁfi 19A116655P2 i?;a‘?éc}?}iéqupe3?200§ica;2}0%! 1000 VDCW;
3 5656 N e - e . Electro Motive Type DM-15. S258LL 7489162 C Silver mica: 380 ptf 5%, 500 VDCW; sim to and Electro Motive Type DM-15. . o " " i N
c224L 7489162P35C Elilvir mé(.%? 2§0 pfuiﬁzcg 500 VDCW: sim to C237H 19A4116656P47J0 ge;glc disc: 47 pf £5%, 500 VDCW, temp coef P Electro Notive Type Dot casoL 203
slectro Motive Type DM-15. C249L 7489162P41C Silver mica: 390 pf #5%, 500 VDCW; sim to 9941 516 len: 16 ise o5
oz 489162 i1 rca: 120 pf £5%. 500 VDCW: sin ¢ c23slL | 74se162p30C Silver mica: 330 pf 5%, 50O VDCW: sim to Electro Motive Type DH-15. 7489162P37C Silver mica: 270 pf #5%, 500 VICW; sim to c269M 7489162P29C Silver mica: 120 pf 5%, 500 VDCW; sim to C294LL | 19A116679P160J | Nica: 160 pf 5%, 250 VICH.
co24u 7489162P20C Silver mica: 120 pf 5%, ; ° Electro Motive Type DM-13, s . Electro Motive Type DM-15. and Electro Motive Type Di-15. c294L 19A116679P1305 | Wica: 130 pf *5%, 250 VICH.
ectro Motive Type DM-135. C2494 7489162P39C Silver mica: 330 pf 5%, 500 VICW; sim to C269H ’
. . . . 8 i . = . and Electro Motive Type DM-15. o - s R A .
2240 7489162P33C Silver mica: 180 pf 5%, 500 VOCH; sin to C238L 7489162P35C I e e oy DT 5%, 500 VICW; sia to Co4om 2588 19A116679P2005 | Mica: 200 pf #5%, 250 VDCW. C270LL | 19A116655P19 Ceramic disc: 1000 pf £20%, 1000 VDCW; c2044 1OALI66G7OPLIO] | Mica: 110 pf 5%, 250 VRCH.
ectro Motive Type DM-15. cas0L1 LoA116656P16004 ) ) i . f“"rzlggLL ég‘;m sim to RMC Type JF Discap. 2948 194116679P91J Mica: 91 pf 5%, 250 VDCW.
C225LL 7489169P33C Silver mica: 180 pf +5%, 500 VDCW; sim to C238M 7489162P33C Silver mica: 180 pf +5%, 500 VDCW; sim to ‘ 24 GP160J3 C;;gm;lcmdlsc: 160 pf 5%, 500 VDCW, temp coef ~
: Ok, ;oS4 N { _ - N ) 5656 ic dise: +5 5 w omp coef
Electro Motive Type DM-15. and Electro Motive Type DM-15. ©250L 7489162P35C Silver mica: 220 pf 5%, 500 VDCW; sim to c270M 16A116655P17 Ceramic disc: 680 pf +20%, 1000 VOCH; C4201LLA 19ALI6656POLIL | Ceramic disc: 91 pf x5%, 300 VDCH, temp cocf
- 7486169531C Silver mica: 150 pf 5%, 500 VDCW; sim to C250L 194116656P130J1 | Ceramic disc: 130 pf 15%, 500 VDCW, temp coef Electro Motive Type DM-15. 3230}; sim to RMC Type JF Discap. .
2 1live mica: X y - 3 I 3 P o . . ~-150 PPM. A .
Elcctro Motive Type DM-15. C230LL |  7489162P39C g{iz‘;f‘o”‘;g;’:ﬂ;ggpgfﬁfﬁg 500 VDCW; sim to 259N 7489152P29C Silver mica: 120 pf 6%, 500 VDCW; sim to In REV A and carlier:
P 7489162P29C Silver mica: 120 pf 45%, 500 VDOW; sim to . c250M 19A116656P110J8 | Ceramic disc: 110 pf 5%, 500 VDCW, temp coef Electro Motive Type DM-15. 62311& 19A116655P19 C?ra?icgﬁés? lggﬂnpf +20%, 1000 VICW; 19A116656P82J1 | Ceramic disc: 82 pf 5%, 500 VDCW. temp coef
g : 5 > ) or mica: + . si ~80 PPM. an| sim to ype iscap. Letan : %, .
and Electro Motive Type DM-15. C239L 7489162P35C Eii\c'ii‘omﬁg:%ve2_%3})1;2);:‘%& 500 VDCW; sim to C1259H 7489162P33C Silver mica: 180 pf £5%, 500 VDCW; sim to c271L 150 pry.
C225H : C250H 184116656P91J0 Ceramic disc: 91 pf +5%, 500 VDCW, temp coef Electro Motive Type DM-15. caTln 194116655017 . te di 650 pf £20%. 1000 V ©4201L 194116656P68J1 Ceramic disc: 68 pf 5%, 500 VDCW, temp coef
7 i ica: ¢ . sim 0 PPM. y ‘eramic disc: 680 pf 120%, DCW; ¢ : se: =, <M, LEmpC
C226LL | 19A116655P19 Ceramic disc: 1000 pf +20%, 1000 VDCW, Cosom 7489162P33C Beetre Mot ve aop DT g%, 500 VICW; sin to 260LL | 7489162P41C Silver mica: 390 pf 5%, 500 VICW: sim to and $im to RMC Type JF Discap. -150 PHH.
and sim to RMC Type JF Discap. C239H C2511L | 19A116656P160J3 | Ceramic disc: 160 pf 5%, 500 YDCW, temp coef EBlectro Motive Type DM-15. cz7in cagoly [ 1941166565651 | Ceramic disc: 56 pf %5%, 500 VDCW, temp coef
-330 PPM. - ) Z150 P w '
. ; . N < 1260L 7489162P37C Silver mica: 270 pf 5%, 500 VDCW; sim to C2721L 19A116655P19 Ceramic disc: 1000 pf £20%, 1000 VDCW; .
- s R w C240L1 7489162P39C Silver mica: 330 pf 5%, 500 VDCW; sim to P o] ’ - 3 : ’
C226M 19A116635P17 Ceramic disc: 680 pf %20%, 1000 VIDCW; : A ’ C251L 194116656P130J1 Ceramic disc: 4 £ #nd Electro Motive Type IDM-15. and sim to RMC Type JF Discap. cam : . = .
égg‘m $im to RMC Type JF Discap, ’ Electro Motive Type DM-15, -150 ;;&1 ¢ 180 pf *5%, 500 VDCW, temp coe 1260 ©272L C4201H 18A116656P51J1 Sigg:n;;)ﬁ?lsc: 31 pf 5%, 500 VDCW, temp coef
° C240L 7489162P35C Silver mica: 220 pf 5%, 500 VDCW; sim to o N . . . " g )
b T > Cc251M 19A116656P110J8 Ceramic disc: 110 pf +5 VDCW. t £ CI260H 7489162P33C Silver mica: 180 pf 5%, 500 VDCW; sim to C272M 19A116655P17 Ceramic disc: 680 pf #20%, 1000 VDCW; - . e oLsa 0B "
c227 19A116966P107 Metallized polyester: 0.1 uf +10%, 50 VDCW. Electro Motive Type MM-15. 280 PPN, pf £5%, 500 s remp coe wnd Electro Motive Type DM-15. and sim to RHMC Type JF Discap. C4202LL} 19A116679P110J | Mica: 110 pf 5%, 250 VICH.
X . . ; :261LL C272H
. : . . - c240 7489162P33C Silver mica: 180 pf VDCH; sim to . 42021 679P9L ica: 5%, 2 W,
c228 19A116655P23 Ceramic disc: 3900 pf £20%, 1000 VDCW; and Flectro Motive Typf; . C251H 19A116656P91J0 | Ceramic disec: 91 pf 5%, 500 VDCW, temp coef . ) ) ) o ¢4202 19A116679P9LJ Mica: 91 pf £5%, 250 ViC
sim to RMC Type JF Discap. C240H O PDM. CI261L 7489162P35C Silver mica: 220 pf #5%, 500 VICW; sim to C273LL 19A116655P19 Ceramic disc: 1000 pf £20%, 1000 VDCW: c4202 10A116679P68] Mica: 68 pf 5%, 250 VDCW
Elect ti T; i-15. and sim to RMC Type JF Discap. : s :
c229 5496267P13 Tantalum: 2.2 pf £20%, 20 VDCW; sim to Sprague c2411L | 74seiezp3sc Silver mica: 330 pf +5%. 500 VDCW: sim to C252LL | 19A116656P16043 | Ceramic disc: 160 pf 5%, 500 VDCW, temp coef sctre otive Tvpe M €273L e e . 5795 5 5% 95 -
Type 150D. Blociro Hotive Typg Doth H 2330 DPM. s . o6 1M 748916 2P29C Silver mica: 120 pf +5%, 500 VDCW; sim to C4202H 19A116679P56J Mica: 56 pf 5%, 250 VDCW.
. H ~15 273 19A116655P17 cramic disc: 6 £20% ;
C230LL 19A116656P82J0 Ceramic disc: 82 pf 5%, 500 VDCW, teap coef . . L= Electro Motive Type MM-15. ¢ a M 9AL16655PL7 C(-'Axaxtnlc dl‘sfl‘. 680 pi iy 0%, 1000 VDCH; C4203LL 19A116656P15J1 Ceramic disc: 15 pf 5%, 500 VDCW, temp coef
: 5%, . teap co4lL 7489162P35C Silver mica: 220 pf 5%, 500 VDCW; sim to 2521 19A116656P130J1 | Ceramic disc: 130 pf 5%, 500 VDCW, temp coef . and sim to RYC Type JF Discap. -150 PPM
0 PPM. Eleotro Motive Type DH-13 ; 2150 PPM. :261H 7489162P33C Silver mica: 180 pf 5%, 500 VDCW; sim to C273H .
2C . Electro Motive Type DM~15. SERADT 5 is i 5 o 3
- 3 a e Adces & “ . ’ rn N 5 - ™ 21 isc: % YDCW e roe
c230L 194116656P68J0 | Ceramic disc: 68 pf *5%, 500 VICW, tenp coef c241n 7489162P33C Silver mica: 180 pf 5%, 500 YOCW; sim to c2521 19A116656P110J8 | Ceramic dise: 110 pf #5%, 500 VDCW, temp coef ) ) c274 1941169669107 Metallized polyester: 0.1 pf +10%, 50 VDCW. C4203L | 19A116656PL3J1 | Ceramic disc: 13 pf £5%, 500 VBCW, temp coef
0 PPM. and Electro Motive Type DM-15 ’ -80 PPM. C:262LL 7489162P41C Silver mica: 390 pf 5%, 500 VDCW; sim to thru PR
. Electro Motive Type DM-15. €277 s : : = "
5 ; . 5 5 C241H 3 d sc: * 5 e e
C2308 19A116656P56J0 | Ceramic disc: 56 pf 5%, 500 VDCW, temp coef c2528 19A116656P9130 | Ceramic disc: 81 pf +5%, 500 VDCW, temp coef ) B} C4203M [ 19A116656P12J1 Efggm;&dmc, *5%, 500 VICW, temp coef
o PPM, coamin | 7as9162pasc Silver mica: 470 pf £5%, 300 VOCH: sim to o PRM. ci262L 7489162P37C Silver mica: 270 pf 5%, 500 VDCW: sim to C280LL | 19A116656P82J0 | Ceramic disc: 82 pf 5%, 500 VDCW, temp coef :
B =V os ' aind Electro Motive Type IM~15. 0 PPYM, y . -
5 N . and Electro Motive Type IM-15. v ' ramic . F 454 7 coe
C230H 19A116656P47J0 Ceramic disc: 47 pf #5%, 500 VDCW, emp coef co242L C253LL 19A116656P160J3 Ceramic disc: 160 pf *5%, 500 VDCW, temp coef I262M ) C4203H 19A116656P10J1 (-??;gm;;ddlsc. 10 pf 5%, 500 VDC®, temp coef
O PPM. -330 PpPM, C280L 19A116856968J0 Ceramic disc: 68 pf 5%, 500 VDCW, temp coef N
. Tver 1o . - o 7489162P33C Silver mica: 180 pf 5%, 500 VDCW; sim to 0 PPM. .
N P -, " C242M 7489162P41C Silver mica: 390 pf 5%, 500 VDCW; sim to : £ : ' 5 ica: +E 5
C231LL | 19A116656P82J0 | Ceramic disc: 82 pf 5%, 500 VDCW, .emp coef ez e e ve Typfe’ oty c253L 19A116656P130J1 | Ceramic disc: 130 pf 45%, 500 VDCW, temp coef and Electro Motive Type DM-15. i . c42041n] 19A116679P1405 | Mica: 140 pf 5%, 250 VDCW.
O PPM. C242H ~150 PPM. £1263LL C280M 19A116656P56J0 Ceramic disc: 56 pf 5%, 500 VDCW, temp coef C4204L 1841166790110 Mica: 110 pf 5%, 250 VDCW
o PPM. 9 : 5%, .
C231L 19A116656P6830 Ceramic disc: 68 pf 5%, 500 VDCW, temp coef N 4 ‘ . C:263L 7489162P35C Silve ica: 220 pf 5%, 500 VDCW; sim 1t
’ J 1 : 470 pf & ; sim t C253M 19A116656P110J8 | Ceramic disc: 110 pf 5%, 500 VDCW, temp coef ver mica: pt i5%, ; sim to ) ’ . en. - -
o P, C243LL | T4B9162RASC Elevtro Notive Type gy, 200 YROWs sim to ~80 PPM. i ’ Electro Motive Type DHM-15, C280H 19A116656P47J0 | Ceramic disc: 47 pf 5%, 500 VICW, temp coef Ca204M | 18A116679P91J Mica: o1 pf 5%, 250 VDCH.
o . 0 PBM. ; ; & .
C231M 194116656P56J0 geramm disc: 56 pf 5%, 500 VDCW, temp coef €243L 7489162P41C Silver mica: 390 pf 5%, 500 VDCW; sim to C253H 19A116656P91J0 Ceramic disc: 91 pf *5%, 500 VDCW, temp coef C:2638 7489162P29C gilver micz;.? 120 pt zsnfcé 500 VDCW; sim to — LoA116656P8210 o s . ‘A C42048 19A116679P82J Mica: 82 pf 5%, 250 VDCW.
: Electro Motive Type IM-15. 0 PPM. EBlectro Motive Type DM-15. JRLIEEY e amic disc: 82 pf iO, 500 VDCW, temp coef canosiir] 1941166569101 | Ceramic disc: 61 pf 5%, 500 VDCW, temp coef
ng S . - . . . : ~150 PPM.
2314 19A116656P47J0 | Ceramic disc: 47 pf 5%, 500 VDCW, temp coef c243 7489162P39C Silver mica: 330 pf 5%, 500 VDCW: sim to C254LL | 19A116656P160J3 | Ceramic disc: 160 pf +5%, 500 VOCW, temp coef 12630 7489162P33C Silver mica: 180 pf 15%, 500 VDCW; sim to ) o
0 PPM. and Electro Motive Type DM-15 ~330 PPM. Electro Motive Type DM-15, C281L 19A116656P68J0 Ceramic dise: 68 pf 5%, 500 VICW, temp coef In REV A and earlier:
° : 0 PP ers
- C243H :
c232 19A116655P23 Ceramic disc: 3900 pf *20%, 1000 VDCW: . 5 C:264LL | 7489162P41C sil ica: 390 pf 5%, 500 VDCW; sim t
: Sy C254L 19A116636P130J1 | Ceramic disc: 130 pf £5%, 500 VDCW, temp coef ilver mica: pf *57 i sim to o s e B .
b Sim to RHC Type JF Discep. C244LL | 7489162p43C Silver mica: 470 pf 5%, 300 VDCW; sim to ~150 PPM. ’ Electro Motive Type DM-15. c281M 194116656256J0 | Ceramic disc: 56 pf 5%, 500 VDCW, temp coef 198116656P62J1 | Ceramic dise: 82 pl 3%, 500 VICW, temp coef
ive ' M~ 15 ! 0 PPM . e
and Electro Motive Type DM~15. ~ N . .
N p X . C2548 19A116656P110J8 | Ceramic disc: 110 pf $5%, 500 VDCW, temp coef 7489162P37C Silver mica: 270 pf *5%, 500 VDCW; sim to A . . _—
C234LL | 194116656P82J0 | Coramic disc: 82 pf £5%, 500 VCW, teap coef c244L 80 PP pr sk, ? Electro Motive Type DM~15. C281H 19A116656247J0 | Ceramic disc: 47 pf *5%, 500 VDCW, temp coef C4205L | 19A116879P100J | Mica: 100 pf 5%, 250 VDIW.
. . ; . . o Py ;
C244M 7489162P41C Silver mica: 390 pf £5%, 500 VICW; sim to . C4205M 19A116679PR2J Mica: 82 pf 5%, 250 VDCW
ic di Elect tive T -15. C254H 194116656P91J0 | Ceramic disc: 01 pf #5%, 500 VDCW, temp coef : 5%, CH.
C234L 19A116656P68J0 Ceramic disc: 68 pf 5%, 500 VDCW, temp coef égim Electro Motive Type IM O DDM. P ! v 7489162P33C Silver mica: 180 pf #5%, 500 VDCW; sim to C282LL 194116656P82J0 Ceramic disc: 82 pf 5%, 300 VDCW, temp coef . 6679753 Mica: 75 pf 5%, 250 VDCW
0 PPM. Electro Motive Type DM-15. 0 PPM. C4203H 194116679P75 ca:r o pi 0%, -
; ie di 5 i ica: 4 15 ; si C255LL | 19A116656P160J3 | Ceramic disc: 160 pf 5%, 500 VICW, temp coef X cans -
C234M 194116656P56J0 | Ceramic disc: 56 pf 5%, 500 VDCW, temp coet C245LL | 7489162P43C Silver mica: ;gpgfmffé‘%" VICW; sim to e pf 15%, » temp c282L 10A11665676850 | Ceramic disc: 68 pf 5%, 500 VDCW, temp coef C4206LL[  194116656P82J1 | Ceramic disc: 82 pt 45%, 500 VDCW, temp coef
O PPM, C:265L 7489162P35C Silver mica: 220 pf 5%, 500 VDCW; sim to O PRM. - P
. s " . ) 2 > i ¢ mica: 3 +5% ;s "255L 19A116656P130J1 | Ceramic disc: 130 pf 5%, 500 VDCW, temp coef Electro Motive Type DM-15. . i . . AN - -
c234H 19A116656P47J0 | Ceramic disc: 47 pf 5%, 500 VICW, temp coef C245L 7489162P41C B e e o DT Ty P00 VDCW; sim to ¢ 150 oM Pl *5%, s Teme c282K 19A116656P56J0 | Ceramic disc: 56 pf £5%, 500 VDCW, temp coef C42065 | 19A116656P68J1 | Ceramic disc: 68 pf 5%, 500 VICH, temp coef
O PPM. 12658 7489162P289C Silver mica: 120 pf +3%, 500 VDCW; sim to O PPM. -15 M.
- c 7 k i : +5 i si 2551 19A116656P110J8 | Ceramic disc: 110 pf *5%, 500 VDCW, temp coef Electro Motive Type DM-15. ) B} U - i
C235LL | 19AL16656PB200 | Ceramic disc: 82 pf 5%, 500 VDCW, teap coef ana rasorszRISC Blettro Notive Tops D13, 0 DCWs =i te cueon 0 P ? ’ P c2828 19A116656P47J0 | Ceramic disc: 47 temp coef C4206M | 19A116656P5651 | Ceramic dise: 36 pf 5%, 500 VDCH, temp coef
0 PPM. C245H C:265H 7489162P33C Silver mica: 180 pf *5%, 500 VDCW; sim to o PPM. - P
= ~ . C2558 19A116856P91J0 Ceramic disc; 91 pf *5%, 300 VDCW, temp coef Electro Motive Type IM-15, . X el N . . X
C235L 19A116656P68J0 Ceramic disc: 68 pf 5%, 500 VDCW, temp coef C246LL 7489162P43C Silver mica: 470 pf +5%, 300 VDCW; sim to G PPM. ’ o o C283LL 19A116656P82J0 Ceramic disc: 82 pf 5%, 500 VDCW, temp coef C4206H 19A116656P51J1 (ie]ex;gm;rfmdlsc. 51 pf %5%, 500 VDCW, temp coef
O PPM. and Electro Motive Type DM-13. (:266LL 7489162P33C Silver mica: 180 pf 5%, 500 VDCW; sim to O PPM. E M.
N ] » disc: 3 +5 500 VDCW, temp coef Electro Motive Type IM-15, . ) . . .
Cc235H 194116656P56J0 | Ceramic disc: 56 pf 5%, 500 VDCW, temp coef C246L C256LL | 19AL16656PL60J3 | Coramic disc: 160 pf £5%, s reme c283L 19A116656P68J0 | Ceramic disc: 68 pf 5%, 500 VICW, temp coef c4210 184116655P19 Coramic disc: 990 bl t20%, 1000 VECW;
0 PPM. c246H 7489162P41C Silver mica: 390 pf 6%, 500 VDCW; sim to Cr286L 7489162P35C Silver mica: 180 pf 5%, 500 VICH; sim to : o PPM. Pt sim to ype JF Discap.
. . 4 £ o4 Electro Motive Type DM~15. C256L 19A116656P130J1 Ceramic disc: 130 pf 15%, 500 VICW, temp coef Electro Motive Type ~15. )
C235H 19A116656P47J0 | Ceramic disc: 47 pf 5%, 500 VDCH, temp coct oden ¢ i -150 PPM. . ) C283H 19A116656056J0 | Ceramic disc: 56 pf #5%, 500 VDCW, temp coef 4220 19A116655P23 Ceramic dise: 3900 pf £204. 1000 VDCW:
0 PPM. C266M 7489162P29C Silver mica: 120 pf *5%, 500 VDCW; sim to 0 PPM. Coxaml e Ty.'pn I D{;sc;p by H
s S5 P . ie disc: 4 ¢ . C247LL 7489162P43C Silver mica: 470 pf 5%, 300 VDCW; sim to C256M 19A116656P110J8 | Ceramic disc: 110 pf #5%, 500 VDCW, temp coef af,"d. Electro Motive Type DM-15. . . ) ) i i i ) ® :
C236LL 19A116656P8230 fée;&nlc disc: 82 pf 5%, 500 VDC¥W, temp coef Electro Motive Type Lﬁv-lév 80 PDM. C:266H C283H 19A116656P47J0 ge;glc disc: 47 pf £5%, 500 VICW, temp coef ca221 19411665517 Ceramic dis 680 pf +20%, 1000 VICW;
: s . s . - i ica: 5 R : d sim to BMC Type JF Discap.
5 . i : E= O W; to 6 194116656P91J0 Ceramic disc: 91 pf #5%, 500 VDCW, temp coef C:267LL 7489162P33C Silver mica: 180 pf 5%, 500 VDCW; sim to an
C236L 194116656P68J0 gegﬁmmlc disc: 68 pf 5%, 500 VDCW, temp coef C247L 7489162P41C iiii‘éio”‘gﬁiwﬁﬁpzfmﬁg,5 0 VICH; sin c256H A Oepm. P % ! a.nd Electro Motive Type DM-15, ©284LL 1941166799240 Mica: 240 pt +5%, 250 VDCW, c4222
. C:267L
) , ica: ¢ 45 5 o] c4223 19A116655P19 Ceramic disc: 1000 pf *20%, 1000 VDCH:
; 3 7 i ica: +5%, 500 VDCW; sim to 19A116656P160J3 | Ceramic disc: 160 pf 5%, 500 VDCW, temp coef C284L 19A116679P200J | Mica: 200 pf 3%, 250 VDCW. erami P
c236M 194116656P56J0 | Ceramic disc: 56 pf £6%, 500 VDCW, temp coef caamt 7489162P35C ziézfé;omﬁgiiveﬁgpzfmf%é‘ ICW; s1 C257LL 94 o r ' CETM 7489162029C Silver mica: 120 pf +5%, 500 VDCW; sim to thru sim to RMC Type JF Discap.
0 PPM. i and Electro Motive Type DM-15. 2844 1941166799160 Mica: 160 pf #5%, 250 VDOW. C4225
C:267H :
C236H 18A1166586P4750 ge;gic disc: 47 pf 5%, 500 VDCW, temp coef C284H 194116679P1407 Mica: 140 pf +5%, 250 VDOW. Sgifﬁ 19A116655p23 (s:;xgarfécRﬁés;:;pe:}?goDjj:;Ca:g()%, 1000 VICW;
' c4228
ca228 19A116655P19 Ceramic disc: 1000 pf *20%, 1000 VDCW;

sim to RMC Type JF Discap.

(Continued on Page 17)
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_______ DIODES AND RECTIFIERS - - - — — - - 214y 19C320617P18 Coil. L231L 19C320617P35 Coil. L245H 194129360P1 Coil. R208LL 3R78P681J Composition: 680 ohms *5%. 1 w, R226L 7147161P34 Composition: 3.9 ohms *5%, 1/2 w.
CR201* | 19A116052P2 Silicon. Lolan 166320617014 coil L231M 19C320617P12 Coil. L246LL | 19A129360P10 Coil. R208L 3R78P681J Composition: 680 ohms 5%, 1 w. R226M 7147161P27 Composition: 2.0 ohms 5%, 1/2 w.
Earlier than REV A: Lotsin | 180320617p13 coil L231H 19C320617P17 coil. L246L 194129360P7 Coil. R208M 3R78P681J Composition: 680 ohms 5%, 1 w, R226H 7147161P22 Composition: 1.2 ohms #5%, 1/2 w.
19A115250P1 Silicon. L215L 19C320617P33 coil 1,232LL 19C320617P16 Coil. L246M 194129360P3 Coil. R208H 3R78P911J Compositicn: 910 ohms +5%, 1 w, R227LL 7147161P39 Composition: 6.8 ohms *5%, 1/2 w.
CR202 19A115250P1 Silicon, ; i i : + ition:
P La1su 19C320617P34 Coil. L232L 16C320617P35 Coil. L246H 194120360P2 Coil. R209LL | 5490205P14 Composition: 8.2 ohms *5%. 1 w, R227L 7147161P34 Composition: 3.9 ohms #5%, 1/2 w.
CR204 L215H 19C320617P18 Coil L232M 19C320617P12 Coil. L247LL | 19A129360P11 Coil. R209L 5490205P14 Composition: 8.2 ohms %5%, 1 w, R227M 7147161P27 Composition: 2.0 ohms #5%, 1/2 w.
_______ JACKS AND RECEPTACLES - — — - — — Lo16LL 16C320617P15 cotl L2328 10032061717 Coil. L247L 194129360P8 Coil. R209M 5490205P14 Composition: 8.2 ohms *5%. 1 w, R227H 7147161P22 Composition: 1.2 ohms +5%, 1/2 w.
J201 194116832P1 Receptacle, coaxial: im to C h 14H11613. 5 i R20! 5490205P6 ition: .6 st L] 6 ition: +!
piten P coaxia sim to Cinc H11613 L216L 19C320617P33 Coil. L233LL 19C320618P2 Coil. L247M 194129360P5 Coil. 9H Composition 5 ohms 15%, 1 w. R228LL 7147161P39 Composition: 6.8 ohms 15%, 1/2 w.
J203 Lo16x 19C320617P34 Coil 12331 18¢320618P6 Coil. L247H 194129360P3 Coil. R210LL 7147161P39 Composition: 6.8 ohms #5%, 1/2 w. R228L 7147161P34 Composition: 3.9 ohms 5%, 1/2 w.
J205 19B219374G1l Connector: 9 contacts. L2161 19032061 7P18 Coil iggSM L248LL 19A4129360P9 Coil. R210L 7147161P34 Composition: 3.9 ohms *5%. 1/2 w. R228M 7147161P27 Composition: 2.0 ohms #5%, 1/2 w.
J206 (Part of K201), ‘o i R210M 7147161P27 C ition: 2, £ R228H 7147161P22 ition: +!
and L2171L 19C320617P15 Coil. 1.233H 19C320618P1 Coil. L248L 194129360P6 Coil, omposition 0 ohms #5%. 1/2 w. Composition 1.2 ohms 5%, 1/2 w.
J207 L217L 19C320617P5 Coil 1.234LL 19C320618P2 Coil. L248M 194129360P4 Coil. R210H 7147161P22 Composition: 1.2 ohms #5%, 1/2 w. R229LL 7147161P39 Composition: 6,8 ohms #5%, 1/2 w.
J208 4033513P4 Contact, electrical: sim to Bead Chain L93-3. Lo 190320617026 Coil L235L 19C320618P6 Coil. L248H 19A129360P1 Coil. R211LL 7147161P39 Composition: 6.8 ohms £5%, 1/2 w. R229L 7147161P34 Composition: 3.9 ohms #5%, 1/2 w.
: and
i R211L 7147161P34 C ition: . + R229M 7147161P27 ition: . + .
___________ RELAYS = — = = = = = = - - L217H 19C320617P6 Coil. L235M L249LL 19C320617P41 Coil. omposition 3.9 ohms 5%. 1/2 w. Composition 2.0 ohms 5%, 1/2 w
. . : L249L 19C320617P42 Coil. R211M 7147161P27 Composition: 2.0 ohms #5%, 1 . R229H 7147161P22 Composition: 1.2 ohms #5%, 1/2 w.
K201 19A116722P1 Hermetic sealed: 125 ohms #20%, 1 form C L218LL | 19C320617P15 Coil, L235H 19C320618P1 Coil. i /2w
contact, 9.6 to 15.8 VDC (over the t 5 i R211 7147161P22 ition: . +! R230LL 7147161P39 ition: . + .
range indicated. (ove e temp L218L 19C320617P5 Coil. L236LL 19C320618P2 Coil. L249M 19C320617P43 Coil. H Composition 1.2 ohms #5%, 1/2 w. Composition 6.8 ohms *5%, 1/2 w
Loiam 19C320617P26 Coil L236L 19¢:320618P6 Coil. L249H 19C320617P44 Coil. R212LL 7147161P39 Composition: 6.8 ohms +5%, 1/2 w. R230L 7147161P34 Composition: 3.9 ohms 5%, 1/2 w.
—————————— INDUCTORS - - - = - - - = - Lot 16C32061756 coil i;gam L250LL 19C320617P41 Coil. R212L 7147161P34 Composition: 3.9 ohms +5%, 1/2 w. R230M 7147161p27 Composition: 2.0 ohms 5%, 1/2 w.
L20LLL 19€32061721 Coil. ' 6 R212M 7147161P27 C iti 2.0 ohms +5% R230H 7147161P22 C iti 1.2 ohms 5%, 1/2
: L236H 19C320618P1 Coil. L250L 19C320617P42 Coil. omposition: .0 ohms *5%, 1/2 w. omposition: .2 ohms 15%, w.
L201L 19C320617p23 Coil. v recozosLTRS cort R212H 7147161P22 C iti 1.2 ohms 5% R231LL 7147161P39 C iti 6.8 ohms *5%, 1/2
. L237LL 19C320617P37 Coil. L250M 19C320617P43 Coil. omposition: 1.2 obms » 172 w. omposition: 6.8 ohms 5%, w.
L2014 18C320617P24 Coil, L219L 19C320617P5 Coil. ) o
L2lom 19C320617P26 Coil L237L 19¢320617P38 Coil, L250H 19C320617P44 Coil. R213LL 7147161P39 Composition: 6.8 ohms 5%, 1/2 w. R231L 7147161P34 Composition: 3.9 ohms *5%, 1/2 w.
L201H 19C320617P2 Coil. ‘
L219H 19C320617P6 Coil L2374 19C32061 7039 Coil, L251 7488079P9 Choke, RF: 2.70 yh #10%, 1.20 ohms DC res max; R213L 7147161P34 Composition: 3.9 ohms 5%, 1/2 w. R231M 7147161P27 Composition: 2.0 ohms *5%, 1/2 w.
L202LL | 19C320617P3 Coil, ' thru sim to Jeffers 4411-13. R213M 7147161P27 c iti 2.0 ohms 5% R231H 714716122 c 1ti 1.2 ohms +5%, 1/2
» L237H 19C320617P40 Coil, L254 omposition: 2.0 ohms 5%, 1/2 w. omposition: 1.2 ohms 15%, L&
L202L 19C320617P5 Coil. L220LL 19C320617P15 Coil. )
L220L 19C320617P5 Coil L238LL 19C320617P37 Coil. L255 7488079P12 Choke, RF: 4.70 ph *10%, 0.22 ohms DC res max; R213H 7147161P22 Composition: 1.2 ohms *5%, 1/2 w. R232LL 7147161P39 Composition: 6.8 ohms +5%, 1/2 w,
Loz 19C320617p25 Coil. ' sim to Jeffers 4421-3. R214 3R77P350J C iti 39 ohms *5% R232L 7147161P34 C iti 3.9 ohms *5% /2
i L238L 19C320617P38 Coil, omposition: ohms 15%, 1/2 w. omposition: 3.9 ohms 5%, 1/2 w.
L202H 19C320617P4 Coil. L220u 18C320617P26 Coil. 1256 7488079P9 ‘Choke, RF: 2,70 yh +10%, 1,20 ohms DC res max; and L
L220H 19C320617D6 Coil L238)% 19C320617P39 Coil. and sim to Jeffers 4411-13. R215 R232M 7147161P27 Composition: 2.0 ohms +5%, 1/2 w,
L203 7488079P42 Choke, RF: 8.20 ph #10%, 0.25 ohms DC res max; ) L257 P
sim to Jeffers 4422-3. L221LL 19¢320619P1 Coil L238H 19C320617P40 Coil. R216 3R78P101J Composition: 100 ohms *5%, 1 w, R232H 7147161P22 Composition: 1.2 ohms 15%, 1/2 w.
. L258 7488079P10 Choke, RF: 3.30 pyh *10%, 0.15 ohms DC res max; thru
L204LL 19C320617P5 Coil. L2211 19C320618P5 Coil L2391L 19C320617P37 Coil. sim to Jeffers 4421-1K. R218 R233LL 7147161P39 Composition: 6.8 ohms #5%, 1/2 w,
L204L 19C320617pP26 Coil. L221M 19C320619P5 Coil L239L 19C320617P38 Coil. L259 194129346Gl Coil. R220LL 7147161P39 Composition: 6,8 ohms +5%, 1/2 w, R233L 7147161P34 Composition: 3,9 ohms 15%, 1/2 w.
' . thru
L204M 19C320617P27 Coil. L2218 16032061956 Coil. L239M 190320617P39 Coil. L263 R220L 7147161P34 Composition: 3.9 ohms #5%, 1/2 w. R233M 7147161P27 Composition: 2.0 ohms 5%, 1/2 w.
L204H 19C320617P6 Coil. L2221 19C320619p1 Coil L239H 19C320617P40 coil. It e TRANSISTORS - = - = = — = — R220M 7147161P27 Composition: 2.0 ohms +5%, 1/2 w. R233H 7147161P22 Composition: 1.2 ohms 5%, 1/2 w.
L205LL 19C320617P2 Coil. L2221, 19C320618P7 Coil 1.240LL 18C320617P37 Coil. Q211 194115910P1 Silicon, NPN; sim to Type 2N3906, R220H 7147161P22 Composition: 1,2 ohms #5%, 1/2 w, R234LL 7147161P39 Composition: 6.8 ohms #5%, 1/2 w.
L205L 19C320617pP6 Coil. L222M 19C320619P5 Coil 1.240L 19C320617P38 Coil. Q212 194115768P1 Silicon, PNP; sim to Type 2N3702. R221LL 7147161P39 Composition: 6.8 ohms 5%, 1/2 w. R234L 7147161P34 Composition: 3.9 ohms 5%, 1/2 w,
and : thru
L205M L222H 19C320619P6 Coil L240M 19C320617P39 Coil. Q214 R221L 7147161P34 Composition: 3.9 ohms ¥5%, 1/2 w. R234M 7147161P27 Composition: 2.0 ohms 5%, 1/2 w,
L205H 19C320618P1 Coil. L2231L | 19C320619P1 Coil L240H 19C320617P40 Coil. Q215 19A115910P1 Silicon, NPN; sim to Type 2N3906. R221M 7147161P27 Composition: 2.0 ohms £5%, 1/2 w. R234H 7147161P22 Composition: 1.2 ohms 5%, 1/2 w.
L206LL 19C320617P7 Coil, L222L 19C320618P7 Coil L241LL 19C320617P41 Coil. Q216 19A115779P1 Silicon, PNP; sim to Type 2N3251, R221H 7147161p22 Composition: 1.2 ohms #5%, 1/2 w, R235LL 7147161P39 Composition: 6.8 ohms +5%, 1/2 w.
L206L 19C320617P28 Coil., L2224 16C320619P5 Coil 1L241L 19C320617p42 Coil. R222LL 7147161P39 Composition: 6.8 ohms *5%, 1/2 w. R235L 7147161P34 Composition: 3,9 ohms +5%, 1/2 w.
T e e O Y N (S RESISTORS - - - = = = — = =
L206M 19C320617P29 Coil, L2231 19032061906 Coil L241M 19C320617P43 Coil. R222L 7147161P34 Composition: 3.9 ohms ¥5%, 1/2 w. R235M 7147161P27 Composition: 2.0 ohms *5%, 1/2 w.
: R201 3R152P392J Composition: 3900 ohms #5%, 1/4 w. . .
L206H 19C320617P8 Coil, 122411 19C320619p1 Coil L241H 19C320617P44 Coil. R222M 7147161P27 Composition: 2.0 ohms *5%, 1/2 w. R235H 7147161P22 Composition: 1.2 ohms *5%, 1/2 w.
‘ R202 3R152P511J Composition: 510 ohms *5%, 1/4 w. . :
L207LL 19C320617P9 Coil, L2241 16C320618P7 Coil L242LL 19032061 7P41 Coil. R222H 7147161P22 Composition: 1.2 ohms *5%, 1/2 w. R236 3R77P390J Composition: 39 ohms #5%, 1/2 w.
. ' R203LL 3R77P120J Composition: 12 ohms 5%, 1/2 w. it N thru
L207L 19C320617P30 Coil. L224n 19032061905 Coil. L242L 19C320617P42 Coil. N R223LL | 7147161P39 Composition: 6,8 ohms 5%, 1/2 w. R243
. R203L 3R77P100J Composition: 10 ohms 15%, 1/2 w. 14716 L. N 244 3R79P101J ition: 100 .
L207M 1C320617P31 Coil. L2244 19C320619P6 Coil. L242M 19C320617P43 Coil. o R223L 7147161P34 Composition: 3.9 ohms *5%, 1/2 w. %h Composition: ohms +5%, 2 w,
. R203M 7147161P42 Composition: 8.2 ohms 5%, 1/2 w. . . . U
L207H 19C320617P10 Coil. 1225 7488079P42 Choke, RF: 8.20 yh +10%, 0.25 ohms DC res max; L242H 19C320617P44 Coil. R223M 7147161P27 Composition: 2.0 ohms 5%, 1/2 w. R246
thru sim to Jeffers 4422-3 ’ R203H 7147161P13 Composition: 4.7 ohms *5%, 1/2 w. .
L208LL |  19C320619P1 Coil. L228 : L2431l | 19c320617p41 Coil. R223H 7147161P22 Composition: 1.2 ohms *5%, 1/2 w. R249 19C320212P2 Shunt resistor.
R204LL 3R77P120J Composition: 12 ohms *5%, 1/2 w. . :
L208L 19C320618P7 Coil. Lazern | 1ec320617p16 Coil L243L 19C320617P42 Coil. R224LL | 7147161P39 Composition: 6.8 ohms 5%, 1/2 w. R250 19C320212P1 Shunt resistor.
. R2041, 3R77P100J Composition: 10 ohms 5%, 1/2 w. . and
L208M 19C320619P5 Coil. L229L 160320617035 Coil L243M 19C320617P43 Coil. R224L 7147161P34 Composition: 3.9 ohms 5%, 1/2 w. R251
M R204M 7147161P42 Composition: 8.2 ohms *5%, 1/2 w, . i
L208H 19C320619P6 Coil, L22oM 19C320617P12 Coil L243H 19C320617P44 Coil. R224M 7147161P27 Composition: 2.0 ohms 5%, 1/2 w. R252 3R152P153J Composition: 15,000 ohms 5%, 1/4 w.
- R204H 7147161P13 Composition: 4.7 ohms *5%, 1/2 w. . N
L209 7488079P42 Choke, RF: 8.20 ph 110%, 0.25 ohms DC res max; L229H 19C320617P17 Coil 1.244L1 19C320617P41 Coil. R224H 7147161P22 Composition: 1.2 ohms *5%, 1/2 w. R253 3R152P682J Composition: 6800 ohms +5%, 1/4 w.
Sim to Jeffers 4422-3. . R205 3R77P390J Composition: 39 ohms 15%, 1/2 w. R225LL 7147161P39 c iti 6.8 ohms 5%, 1,2 R254 3R152P101J Compositio 100 ohms 5%, 1/4
L244L 19C320617P42 Coil. and omposition: 6.8 ohms Z5%, w. n =2k, w.
L210LL 19C320617P11 Coil, L230LL 19C320617P16 Coil. R206 - i X
L230L 19C320617P35 Coil L244M 19C320617P43 Coil. R225L 7147161P34 Composition: 3.9 ohms *5%, 1/2 w. R255 19A116278P253 Metal film: 3480 ohms +2%, 1/2 w.
L21oL 19C320617P4 Coil. . R207LL 3R78P681J Composition: 680 ohms 5%, w. . .
and L230M 19C320617P12 Coil L244H 19C320617P44 Coil. R225M 7147161P27 Composition: 2.0 ohms 5%, 1/2 w. R256 19A116278P201 Metal film: 1000 ohms 2%, 1/2 w.
L210M : R207L 3R78P681J Composition: 680 ohms *5%, Ww. .
L230K 19C320617P17 Coil L2450 | 19a129360P9 Coil. R225H 7147161P22 Composition: 1.2 ohms 5%, 1/2 w. R257 194116278P261 Metal film: 4220 ohms $2%, 1/2 w.
L210H 19C320617P12 Coil. . R207M 3R78P681J Composition: 680 ohms *5%, w. .
; wesiin | 190320617016 Coil L245L 194129360D6 Coil. R226LL | 7147161P39 Composition: 6.8 ohms #5%, 1/2 w. R258 194116278P269 Metal film: 5110 ohms 2%, 1/2 w.
L211LL 19C320618P6 Coil. ) R207H 3R78P911J Composition: 910 ohms *5%, w.
L245M 19A129360P4 Coil.
L211L 19C32068P6 Coil.
and
L211M
L211H 19C320618P1 Coil.
L214LL 19C320617P13 Coil.
L214L 19C320617P32 Coil,

R259 19A116278P261 Metal film: 4220 ohms 2%, 1/2 w.
R261 19A116559P102 Variable, cermet: 5000 ohms *20%, .5 w; sim to
CTS Series 360.
R262 3R152P101J Composition: 100 ohms #5%, 1/4 w,
R263 3R152P682J) Composition: 6800 ohms *5%, 1/4 w.
R264 3R77P121J Composition: 120 ohms *5%, 1/2 w.
R265 3R77P471J Composition: 470 ohms 5%, 1/2 w.
R266 3R152P102J Composition: 1000 ohms 5%, 1/4 w,
R267 3R152P182J Composition: 1800 ohms +5%, 1/4 w.
R268 3R152P100J Composition: 10 ohms 15%, 1/4 w,
R269 3R77P100J Composition: 10 ohms 15%, 1/2 w.
R270 3R152P241J Composition: 240 ohms #5%, 1/4 w.
R271 3R152P332J Composition: 3300 ohms #5%, 1/4 w.
R272 3R77P100J Composition: 10 ohms +5%, 1/2 w.
R273 3R78P100K Composition: 10 ohms *¥10%, 1 w,
thru
R277
———————— VOLTAGE REGULATORS - - - - - =
VR201 4036887P1 Silicon, Zener.
VR202 4036887P5 Silicon, Zener,
——————————— CABLES - - - = = = = = =
w201 19A129571P1 Strap.
w202 19B219998P2 Jumper.
w203 19B219998P1 Jumper,
w204 19C320624P1 Strip, connector.
w205 (Part of printed wiring board 19D417923).
thru
w209
HEAT SINK ASSEMBLY
19B219688G6 # MODEL AND INTERMITTANT DUTY STATION
19B219688G18 E MODEL
---------- CAPACITORS = = = = = = = = -
c297 19A116708P1 Ceramic, feed-thru: 0.01 puf +100% -0%, 500 VDCW;
and sim to Erie Style 327.
c298
C289 19A115680P10 Electrolytic: 200 pf +150% -10%, 18 VDCW; sim
to Mallory Type TT.
——————— DIODES AND RECTIFIERS = - — = - -
CR295 19A116783P1 Silicon.
--------- MISCELLANEOUS - = = = - = = =
19A129361P1 Shield. (Located between L246 and L1247, L247 and
L248),
19A129361P2 Shield. (Located between L245 and L246).
19A129810P1 Spacer, phenclic: .047 1D, (Used with L201,
L205-L207, L211, L233-L244, L249, L250).
19A129810P2 Spacer, phenolic: ,059 1D, (Used with L201,
L202, L204, L207, 1208, L210, L214-L224, L229-
L232, L237-L244, L249, L250).
198219391P1 Filter casting,
19A116022pP1 Insulator, bushing. (Used with Q217).
19A116023P1 Insulator, plate. (Used with Q217).
N5602P015 "0" Ring. (Used with Q217).
N402P7C6 Washer: No. 6., (Used with Q217).
19A129888P1 Insulator. (Used with Q217).
19D416712P2 Insulator, (Located under Power Amplifier Board).
19A129661P1 Insulator, (Located at L298).
19B201074P320 Tap screw, Phillips POZIDRIV®: No. 6-32 x 1-1/4.
(Secures Filter Casting).
5492178P2 Washer, spring tension: sim to Wallace Barnes
375-20. (Used with Q204-Q209).
N207P15C6 Hexnut: No. 8-32, (Used with Q204-Q209).
19A129434P1 Washer. (Used with C297, C298).

LBI-4898

PRODUCTION CHANGES

Changes in the equipment to improve performance or to simplify circuits
are identified by a '"Revision Letter", which is stamped after the model
number of the unit. The revision stamped on the unit includes all pre-
vious revisions. Refer to the Parts List for descriptions of parts

affected by these revisions.

REV. A - Power Amplifier Board 19D417927Gl-4

To improve operation. Changed CR201.

REV. B - To improve stopband attenuation (25-30 MHz range)

Changed C4201LL and C4205LL.
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